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GEOMETRY PROGRAM FOR AERODYNAMIC
LIFTING SURFACE THECRY
Richard T, Medan

Ames Research Center
ABSTRACT

This document is a description of and user's manual for a USA FORTRAN
IV computer program that provides the geometry and boundary conditions
appropriate for an analysis of a lifting, thin wing with control surfaces in
linearized, subsonic, steady flow using kernel function method lifting surface
theories. The data which is generated by the program is stored on disk files
or tapes for later use by programs which calculate an influence matrix, plot
the wing planform, and evaluate the loads on the wing. In addition to pro-
cessing data for subsequent use in a lifting surface analysis, the program is
useful for computing area and mean geometric chords of the wing and control
surfaces, Any planform shapes, including asymmetrical ones, ones with
mixed straight and curved edges, and ones with control surfaces may be
handled. The program is able to compute a control surface downwash mode
and residual mode and a control surface lifting pressure mode. This in turn
allows conventional lifting surface methods to effectively handle partial span,
trailing edge control surfaces.

ii



GECPETRY PRCGRAM FOR AERODYNAMIC

LIFTING SURFACE THRORY

Richard T. Mcdan
Ames Tesearch Center
September 1973

IRTRODBUCTICN

- . i . S Al i e

This document is a description of and user's manual for
a USA FORTERAN IV computer program that provides the
geometry and Dboundary conditions approrriate for an
analysis of a lifting, thin wing with control surfaces
in linearized, subsonic, steady flow using kernel
functicn method 1lifting surface theories. The data
which is generated Dby the program is stored on disk
files or tapes for later use by prcgrams which
calculate an influence watrix, rlot the wing planform,
and evaluate the loads or the wing. In additicn to
processing data for subsequent use in a lifting surface
analysis, the program is useful for computina area and
mean geometric chords c¢f the wing and control surfaces.’
Any planform shapes, including asymmetrical ones, ones
with mixed straiqht and curved edges, ard ones with
contrcl surfaces wmay bhe handled. The program is able
to compute a control surface downwash mede and residual
mode and a control surface lifting pressure mode. This
in turn allows conventional lifting surface methods to
effectively handle partial span, trailing edge control
surfaces (ref. 1). ' ‘

Questions ccrcerning either this document or the
computer program or the associated computer programs
should be directed to :

B. T. Medan

Mail Stop 221-2

Apmes Research Center
Moffett Field,

Ca. 94035



2 NOTATICN

2.1 ARRAY NCTATICN

"GECMETRY PROGRAM

This notation will bhe explalnvd by examale.

{ETA)
{ETA{JJIRAX))

{ALFAE (EE,NF))

ALFPAB(3,NF)

means BTA is anp array

refers to the elepesuts of (ETA)
frem 1 throuqgh JJIMNBEX

refers to the {first P? rows dand
NF calumns c¥ the two
dimensionral array (ALFAB)

Tefers to the element of {ALFAB)
in row ? and column NF
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INPUT_AND_OUIPUT_DESCRIPTION

The function of the program is to deterpine and store
on data files certain geometry informaticn and boundary
conditions for a wing planform given a very lasic
descripticn c¢f the planform. The specific information
to be determined and stored on the data files, whic¢h
are used by other computer programs, is discussed in
sections 3.2 and 3.3 following a description of the
input in section 3.1. The coordinate systcr is defined
in fig. 1.

. INPUT DATA

The input dJdata is described and defined in the
following paragraphs in the order in which it is
read by the program. The input FORMAT is AF10.0 for
floating point numbers, 1615 for  integer numbers,
and 10L1 for 1logical variabtles unless otherwise
indicated. Each item in the following list
represents one or more cards and, depending on the
data of rprevious items, wmay or may not he read hy
the program. All cocordinates and areas can he dgiven
ip any consistent units.

ITEM 1

{TITLE)

This array is used for titling information. The
informaticn may consist of up to 80 characters
(scmewhat less if the integer word length of the
corputer does not divide evenly into 80). Tf the
fFlanform plotting program is to be used, the
title should be centered in the first 42 columns.
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ITEM 2

ID

This is an identificaticn number which can either
be given by. the user or dssigned by the progran.
If the input value is zero, the program will read
an identificaticn number file, increment the
first value read = by one, rewrite the
identification number file using the incremented
value, and use the incremented value as the
identification nupher. In order to do this a
file must already exist with four integer
identification numbers on it in unformatted
{binary) form. The unit numher of this file is
determined by the value of the integer W9 in the
Erograe {see the CATA statements}. '

CRTIYPE (cols. 6-10)
This is an integer denoting the type of chordwise
control point distribution for applying the

Eoundary conditicrs.

<0 indicates that the program shculd accept a
control point Adistribution given hy the
user. See section 3.1,.21.

=0 indicates that the program should put
centrol points first on the trailing edge,
then on the leading edqge, then
equally-distributed by the cosine rule on
the interior (fig. 2).

>0 indicates that the program should compute
and store control rpoints using a modified
cosine rule (fig. 3).

SWIYPE (cols. 11-15) ,
This is an integer denoting the type of spanvise
ccntrol point distribution.

=0 indicates that the program should ccompute
and store a wuniform cosine distribution

(fig-4).

30 indicates that the fprogram should accept and
store a user-defined distribution {see
3.1.22).
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IPINFO (cols. 16-20) |

R non-zero value causes the integration stations
and information at these stations to be printed
{see test cases).

CPRESS (cols. 21-2%)

A non-zeroc value causes the flap lifting preszsure
mode {provided other input indicates that a flar
exists (see 3.1.3) )} to the computed at ¥C (see
3.1.23) chordwise stations for cach Spanwise
ccntrol station.

DRSYM {ccls. 26-30)

This is an integer. It should he - zero 1if and
cnly if the 1leading and trailing edges are
sysmetric with respect to the center line.

IRNFRHN {cols. 31-35)

This is an integer indicating the type of
transformation to he performed upon the wing edge

definiticns inpat by the user. The
transformation will only he dcne if TREANG {see
3.1.6) 1is not zero, See Chapter 5 for

considerations relevant tco the use of the
transformation carability.

<90 indicates a cranking transformation {figc. 5)
=0 indicates a shearing transformation {fig. 5)
>0 indicates a rotating transfermation {fig. 5)

0UT (cols. 36-40) C

This is an integer indicating the output level
for SUFBOUTINE INIGRT, the program which computes
wing and flap areas and mean geometric chords.
-1 gives nothing at all

0 gives warning messages

1 gives the above + answers _

2 gives the above + the given and effective
lccations of planform kinks

3 gives the above + input function values and

integration staticns

RC7  (cols. 41-45%5)

A2 non-zero value suppresses vriting the gecmetry
file (section 3.2). A zero value causes it to be
written on unit W7 (see the DATA statepents).



-GECMETRY PROGRAM

R0B8 (cols. 46-50) .
A non-zerc value suppresses writing the boundary
condition file (section 3.2). A zero value causes
it to be writtenm on unit WB (see the ©LATA

statements).

ITEM 3

JBCS(10))

This is  a logical array specifying which
syepetric¢ boundary c¢onditions will be computed
and/or read and stored on unit W8 {see 3.3). 21
full explanation of this item and also of the
following iten is 1not included because the
boundary conditicn program which was developed
after this one performs this function and is more
convenient to use than the gecmetry progranm. See
the boundary condition program listing for an
explanatien of the significance of each iten of
(RCS} and (BCAS). BCS(1)=.TRUE. (i.e. a T in
column 1} refers to the uniferm dcnwwash case,
causing this case to he copputed and stored
(RC8=0). BCS(2)=.TRUE. refers to the pitching
mode from which quasi-steady pitching derivatives
may be obtained. BCS{5)=.TRUE. refers to the
flap downwashk mecde and tells the program to
expect flap data. '

ITEM &

(BCAS(10))

This 1is a 1logical array specifying which
anti-syemetric boundary conditions will ' be
copputed and/or read and stored on unit ¥8 ‘(see
3.3). BCAS{2)=.TRUE. refers to the rolling mode
from which quasi-steady rclling derivatives may
ke ohtained,
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3.1.5

3.1.6

ITEM 5

MACH

This is the Mach number for the flap pressure
mode calculation. It 1is . also the default Mach

number for the influence matrix program and will
be used if no other Mach nunber is specified at
the time of running the influence matrix program.

ITEM 6 (FORMAT=215,3F10.0)

AL
This is the nuabter of pairs of fpoints on the
entire wing for definition of the leading edge.
The maximum value allowed is 100.

LETYPE (cols. 6-10)
This variable controls the type of interpolation
to be wused between the data points for the

leading edge.

=0 Linear intertolation between points.

%0 A controlled deviation interpolation will be
used hetween . pecints (ref. 2). This method
can handle edges with mixed straight and
curved sections. To input a section which
is a straight 1line, give 3 points 1ying on
the line.

LESCAL (cols. 11-20) |
This is a scale factor (floating peint} for the
XL's. The default value is 1.0.

XCLE (cols. 21-30)

This is an interpclaticn control constant used
when LETYPE$0. A value of 0. will give linear
intergpclation in the end intervals. A value of
1.0 will give parabolic interpclation in the end
intervals. A value in between will give a curve
in betvween. The end intervals are the spaces
closest to the wing tips. -

IRNANG (cols. 31-40) _
This is the cranking, shearing, or rctation angle
to be imposed on the planform data. The angle
should be in degrees. Input =zero- if ne

transfcrration is desired.
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"GEOMETRY PROGRAM

ITEN 7

YL (KMAX)) : o o
This array is to contain the spanwise coordinates
of the leading edge definitjion poinrts. Only the
goints for ¥>0 need be given when the leading
edge is symmetric with respect to Y. The values
must be in descending crder and YL({1) must be the
spanwise coordinate of the right tip. If
UNSYM=0, then NMAX=(NL+1),/2. TIf UNSY4$0, then
NMAX=NI. ' '

TTEM 8

{XL(FMAX))

This array 1is to cantain the streanwise
coordinates of the leading edge definition
points. These values will be multiplied by the
scale factor LESCAL immediately after heing read
in. For the defipition of NMAX see ITEM 7.

ITEM 9--read only if LETYPE$D

NDL |
The number of Y stations of ITEM 8 cn the enptire
wing where the leading edge is kinked. The

prograr needs to know where the kinks are in
crder to integrate for the wing area and mean
gecmetric chord meore accurately. e

ITEM 10--read only if LETYPF$0 and NDL#0.

AINDDL (RMAX))
This is to be an integer array giving the ¥
staticns where there is a ‘kink. A value of 2

weuld, for example, mean that +the second number
of ITER 7 would te the locaticn of a kink. If
the wing has a symmetric effective leading edge,
cnly the indices corresponding to Y20 are
required. 1f UNSYFF0, = then NMAX=NDL. ¥t
UNSYM=0, then NMAX=(NDL+1) /2.
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3.1.1

3.1.12

3.7.13

ITEM 11 (FORMAT=2IS5,2F10.0)

NT

This is the numter of pairs o¢f roints on the
entire wing for definition of the trailing edge.
The maximum value allowed is 100.

IETYPE (cols. 6-10)
This integer variable controcls the type of
interpclation to ke used between the data points
for the trailing edge., It corresgonds to LETYPE

cf ITEM 6,

JESCAL  ({cols. 11-20)

This jig& a scale facter for the ¥T's. The default
value is LESCAL, not 1.0.

XCIE {cols. 21-30)

This is the interpclaticn control constant for
the ¢trailing edge when TETYPE40. Tt corresponds
to XCLE of ITEH 6. '

ITEM 12

JIT(EMAX) ) |
This is the trailing edge counterpart of ITEM 7.
{YT) must be in descending order. YL(1}) defines
the wing tip, so YT(1) could he greater or 1less
than YL({1). NMAX=NT or NMAX=(NT+1) /2 according
to the value of UNSYM.

ITEM 13

C {XT(NEAX)) .

This is the trailing edge counterpart of ITEM 8.
The values are scaled by TESCAL just after being
read in,



3.1.14

3.1.15

3.1.16
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TITEM 14--read only if TETYPERD

BDT
'his is the trailing edge counterpart of ITEM 9.

ITENM 15

JINDDT(NHAX))

This is the trailing edge counterpart of TITEM 10.
NMAX=NDT or NMAX= {NDT+1}/2 according to the value
cf UORSYM.

ITEM 16

S s, e i

This is the wing reference area and is optional.
If not given, the program will compute the actual
area.

CBARE {ccls. 11-20)

This is the wing reference chord and 1is optional.
If not given, the program will compute a
reference chord. The value computed is the
integral of c**2%3dY over the span divided by the

teference area.

AFIAF (ccls. 21-30)

This is the flap reference area. It also will be
computed if not given and if there is a flar {see
3.1.3).

CEARF (cols. 31-u0)

This is the flap reference chord. If not given,
and if there is a flap, then it will be computed
as the integral cf cf**2*dY over the flap span
divided by the flap reference area. :
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3.1.17

3.1.18

3.1.19

ITEM 17--read only if there is a flag.

IF1
This is the spanwise positicn of the left flap
edge.

YF2 (cols. 11-20)
The spanwise positicn c¢f the right flap edqe.
IFZ>YFT.

ITEM 18--read omly if there is a flagp.

CHII

The cherdwise positicn c¢f either the 1left flap
ccrner or the hingeline at Y=0 relative to the
local chord and nondimensionalized by the local
chord. 0<CHI <1, Tf the wing is  unsymmetric
after being transformed, then CEI1 applies at the
left flap corner. Also, if YF14-YF2 {indicating
that there are two flaps), then CHIT1 applies at
the left flap corner. Ctherwise there is only a
single flap and CHIT1 applies at the centerline,
while CHI2 (below) applies at hoth cormers. 1In
the latter instance, the hingeline may be kinked:
at the centerlina.

LHIZ2 {ccls. 11-20)
The cherdwise positicen of the right flap corner.

ITEM 19

JINAX

This is the raximum nurber <c¢f spanwise
integration stations, This number will be the

uprer limit for most of the integrations involved
with +the curremt wing. It will be used +to
determine the wipg and flap areas and chords. Tt
will ©be used for the maximum number of spanwise
inteqration stations in the influence matriyx
Frogram. It will be used to integrate for the

pitching moment in the forces progran. And it
will ke used elsewhere. The value should bhe
chosen as large as possible. If it is input as

zero, then the program will determine the largest
rossitbtle value pct exceeding JIMXNY {see TATA
statements) such that the following relation will
te =atisfied: JJIMAX+1=(NN+1)*2%%K, where K is

11
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some integer. ¥R is given helow. " This
relaticnship between NN and JJIMAX cccurs hecause
the control points must be a subset of the
integraticn points.

ITEM 20

EP

This 1is the desired nuamher of chordvise control
points. The chordwise contrecl points determined
by the gecmetry program serve cnly as a default
set, They may be changed at will ina +the
influence matrix pregram. The maximum value for
PP is 15.

NF {cols. 6-10)

This is the desired numkter of spanwise control
Foints. The spanwise control points determired
bEy the gecmetry frcgram serve conly as a default
set. They may be changed in the ipnfluence matrix
program, but nct ccmpletely arbitrarily as in the
case of the chordwise contrcl points. In the
influence matrix program {and in this procram)
the spanwise control points must be a subkset of
the spanwise integration 'pcints. The maximum
value for NP is 47,

By  (cels. 11-15)

This is a reference number for cemputing the
spanvise control points. The default value is
KF. See 3.1.2 for further explanation.

LL {ccls. 16-20) This is the number of tipes
that the spanwise integrations will be done for
the flap ffressure mode. The default value is 4.
*%*NOTE: currently the flag pressure mode
calculaticn program is under revision and this
capability 1is neot availatle. Also it is more
convenient to use the boundary condition program
for this purpose**x*;
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3.1.21

3.1.23

3.1.248

ITEM 21--read only if CWTYPE<O.

{CHICE(PP)) 2

Values of the chcerdwise contrcl feint locations
referenced to the local leading adge.  and
ncndimensionalized by the local chord.
OLCHICP{PF)<1. Values must be in ascending order.

ITEM 22--read only if SWTYPE$0.

ANINDEX (NMAY))

This array is to contain inteqers for computing
the spanvise ccntrol point fositions by
ETA({N)=COS {NINDEX {N) *PI/ {NN+1}) where PI=3, 14...
If SWTYFE=0, then the program will compute
(NINDEX) as 172,378 ,000s NMAX=NF for an
unsymmetric wing and NMAX={NF+1) /2 for a
symmetric wing

ITEM 23-~-read only if there is a flag.

BC The number c¢f chordwise points at which the
flafp net 'pressures will te corputed. The
spanwise stations that the program will use are
the spanwise control stations. The default value
for NC is 49. The saximum allowable value is 50.

ITEN 24--tead only. if there are some downwash
distributicns to Lte read from cards.
This ites is read for ¥ = 1, NMAX. If
PPL8, then NMAX cards are read. 1t
9<PPL16, then 2*NMAX cards are read.
NMAX = (NF+1) /2 for symmetric cases on a
symmetric wing. NMAX = NF/2 for
antisymmetric cases cn a symmetric wing.
NMAX = NF for an unsymmetric wing.
Inpat freom right tip towards left tip.

A{ALFAB(P, N}, P=1,FF)

Downwash values to be stored on the boundary
condition file. Input frorm leading edge towards
trialing edge. The user will have tc examine the
Frograr in order to use this capability of
supplying downvash modes. The koundary condition
rrograem performs this functicon wmuch better
anyway.

13
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TTFM 2%

LELIAQ S

The <chordwise integration accuracy parameter.
This card is read by SUBROUTINE FLPPWN and may be
repeated in order to assess the ccnvergence. Use
the smallest value last. 2 value of zero causes
a return to the main program. DELTAO=the square
of the aspect ratio is the default value.
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GECMETRY FILE

The fcllowing data is written on the file referenced
by the integer W7 in the vprogram. The data is
written in binary form and comprises 2 records if
there is no flap and 3 records if there is a flap.
The writing of ¢the data on the file can be
suppressed by inputting NO7 as non-zero (see 3.11.2).
311 1lengths written on this file have ‘teen
ncndimensicnalized {usually by tte effective
semispan, B2). '

FIRST LOGICAL RECCRD

ID

Tdentification numker. See 3.1.2.

EP

The number of chordwise contrcl points.

AF

The number of spanwise ccntrol points. In
subsequent programs this number is given the panme
MM,

CHNTYPF

Integer dehoting the type of chordvise control
roint distribution. See 3.1.2,

SWTYERE
Integer denoting the type <¢f spanwise control
Foint distribution. See 3.17.2.

UNSYHM
Integer which, when %0, indicates an unsymmetric
wing,

KDL

Number of discontinuities (kinks) cn the leading
edce. If there are none, then the number will be
1 and a fake kink will be put in (YDL). NDL=HL

if LETYPE=0.

DT |

Number of Xinks on the trailing edge. This
nuepber has a minimum valune of 1. NDT=NT if
TETYPE=0.

15
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i

Reference number for spanwise ccntrol points.
See 3.1.20. In subsequent progranms thls value is
referred to by the name MREF.

JJHAZX

The maximum number of integraticn stations.
NFLAES_

The number of flars.

ATITLF{26}) |

Alphanumeric titling inforraticn. See 3.1.1
NTITL

The nurher cf words in the title.

NTITL=B0/(integer word 1length o¢f +the comrputer
teing used).

SECCND LOGICAL RECCED

JCHICE{PP))

Chordwise contrcl reints.

{NINDEX (NF))

Integer array from which the spanwise control
points may ke derived . using (EThA) .
ETACP {I)=ETA(NINDEX (I)*{JIMAX+1)/(NN+1}). See

kelcw for (BTA}.

[{TANIEL {JJIMAX)) :

Tangents of the sweep angles of the leading edge
just to the left c¢f the integration points. This
array is denoted by LAMLEL in the program, but
LAMLEL 1is a aisncmer. The next 3 arrays have
also been renased.

{TANLER (JJMAX})
Tangents of - the sweep angles of the leading edge
just to the right of the integration points.

{TANTEL {JJMAX)}
Tangents of the sveep angles cf the trailing edge
just to the left c¢f the integration roiats.

{TANTER (JJMAX})
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Tangents of the sueép angles of the trailing edge
just tc the right of the integration points.

AETA(IIMAX))

This is a double precision array giving the
spanwise locaticens of the integration points.
The values are nondimensicnalized by the
effective semispar and are given by the following
equaticn: ETA {J)=CCS(J*PI/ (JIMAX+1)).

JASTHETA (JIEAX))
This is a double precisicn array related to the
{ETA) array. STHETA(J)=SCRT (1.-ETA(J)**2).

{XSIITE(JINAX)}

This array gives the streamwise coordinates of
the leading edge at the integration staticns.
Values are nondirensionalized bty the eaffective

semispan.

{CCRDIFE (JJIMAX))

This array contains the chord lengthks at the
integration stations. Values are

nondimensionalized Lty the effective semispan.

ERAT
lLateral reference lengthseffective semispan.

CEARER
Reference chord/effective semispan.

AR
Aspect ratio.

18
Wing taper ratio.

BACH
Default Mach number (floating point).

{YEL (RDT))
Spanvise locations of kinks in the leading edge
nondimensionalized by the effective semispan. If
n0 kinks actually exist, then there will be 1
number here anyway and its value is 1.E30. When
LETYPE=0, this array is the same as (YL) except
for teing nondimensicnal (See 3.1.7).

"{YLI(NDT))

17
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Trailing edge ccunterpart of the akove.
THIRD ICGICAL RECCRL (NFLAES%0)

MACH
Mack nutber again.

angle of the hingeline in radians.

 CBECEW

Ratio of the reference chord of the flap to the
reference chord c¢f the wing.

AFAN _
Ratio ¢f the reference area of the flap to the
reference area of the wing.

EIA]
Spanwise lccation cf left flar edge.

ETA2
Spanwise lccation cf right flar edge.

X1F42))

The coordinates of the leading edge at the flar
side edges. If there are two flaps, these values
apply for the flap cn the right side of the wing.
The values have teen nondimensicnalized by the
effective semispar. The first value 1is for the
leftpost side edge.

{CYF(2))
Chord lengths at the flar side edges.

Xs11
Streamwise coordinate of the left ccrner of the
flap.

X812
Streamwise coordinate cf the right corner of the
flap. '

JCHIFPI (JIMAX))

This is an array giving the location of the flap
hingeline at the integration stations.  The
values are the wusual CRHI values such that
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C<CHIC1,

AC2IP(JJINAX))
Values of the furnction given by eq. Alde of ref. 1
~at the inteqraticyn staticns.

19
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BOUNDARY CONPITION FILE

The following data is written on the file referenced
by the integer W8 in the progranm. The data is
written in binary form. The writing of the data on
the file can be surpressed by inputting NOB as
non-zero (see 3.1.2). The boundary condition file
gives the sets of right hand sides for the eguation
solving progranm.

" PIEST HRECORD

ID
The identificaticn number.

1p3

ID3=0 for this -procgranm. For the boundary
condition program this number is assigned.

{TITLE(26))

Alphanumeric titling informaticn.

UNSYH

KSYM The number of symmetric cases. N5YN= the
nugber of .TRUF. values of (BCS) (See 3.1.3).
BASIH :

The nurber of antisysmetric cases. NASYM= the
pumber of .TRUF. values of (BCAS) (See 3.1.4).
4BCE)

{BCAS)

EP

CHIYPE

NF

(NF is called MM in cther programs.}

oI a symmetric wing MMP=(NF+1) /2,

MMEPA
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For a symmetric wing MMPA=NF/2. For an
unsynwetric wing, MMP = MMPA = NF.

B

-

{CHICE (PP))

JNINDEX (MME} )

{ETACP{(NME))

The ccentrol point locations: given in  3.1.22.
Note that this array 1is single precision and it
is not necessary in view of having also stored
(NINDEX (MMP)), but it was merely found convenient
to do it this way. Note also that if the wing is
symmetric, them cnly the contrel points actually
used for the symmetric cases are written,

21
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ETHOD_QF_SOQLUTICN

the areas and mean geometric chords uwere ccmputed first
by making the substituticn y=(bk/2)cos8 and using
SUBROUTINE INTGRT. This subroutine is self-documented.
The apprecach outlined imn SUBRCUTINE INTGRT was highly
desirable because the inteqgration locations for this
subroutine ccincide with the integration stations which
must be ccmputed and stored anyway. SUBROUTINE IETGRT
is called twice for each integration to te performed.
The first call uses approximately half of the available
integraticn stations and the second call-uses all of
the integration stations. The two values are compared
to give an indication of the error involved. C

A nmethod of weighted quadratics is used for the
intergclation when the ~edges are curved. The
interpclaticn rcutine, SUEBROUTINE CODIN, was taken from
ref. 2.

The methcd of obtaining the flap downvash mode is
documented in ref. 1 and in SUBRCOTINF FLPLWN.



GECMETRY PROGRAN

s USE_OF THANSFORFATICN CAPABILITY

The cagpability to  yaw, shear, or rotate the wing
applies only to the wing edges as defined by the arrays
(YL) , (x1), {¥pL), {(¥T), {XT), and (YCT).. If LETYPE=0,
then (YPL) is . identical to {YL). OQtherwise ({YDL) is a
subset of (YL) derived. from (INCDL) {see 3.1.10).
(YIPT) is similarly related to (¥YT). After (XL) and
(XT) are multiplied by the scale facters LESCAL and
TESCAL the transformation is perforred. This is all
that the transformation capability does. The
transfcrmation is accomplished upon reaching statement
1190 o¢f the program and just prior to reading ITFM 16
of the input. All program actions and input beyond
this refer to the transfcrmed wing. In particular, if
the program ccmputes the wing andsor flap reference
chord, the <ccmputed valve will he that of the

! transforsed wing. This will generally Le Adifferent
from the untransformed wing 1if the wing has been
transforeed by yawing.

When TENFRM<O0 (i.e., a cranking transformation), the
leading and trailing edge definiticrs must include
¥=0.0 and Y¥=0.0 beccmes a kink which must be named in
(INDDL) and/or (INDDT) if either or Loth is read.

When the wvwing 1is to be transformed by rotating, the
unser must define the leading edge as the portion of
the periphery which becomes the leading edge, not the
portion of the periphery . which is the 1leading edge
prior to rotation. The same 1is true c¢f the trailing
edge. For example, suppose the wing were a square
defined by the <coordimate pairs (0,1, (0,-1), (2,-1),
and (2,1). crdinarily the 1leading edje would be
thought of as the straight line segment joining (0, 1)
and (0,-1}) and the trailing edge as the segment joining
(2,1 and (2,-1). However, if the user were to want to
yaw such a wing (TRNANG>0), he would have to tell the
progras that the wing is unsymmetric (UNSYM#$0) and that
the leading edge is comprised of the two line seqments
joining (2,1) with 0,1 ana (0,1) with (0,~1).
Similatrly, he +would have to tell the program the the
trailing edge is comprised of the two line segments
joining (0,-1) with (2,-1) and (2,-1) with {2,1}.

The transformation capability is useful for inputting

simple, swept, tapered wings when the 1leading edge
sweep angle is known. For this situpation make TENFRM<O

23
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GFOMETRY PROGRAN

{see 3.1.2); %L=3 and TENANG. = leading edge sweep angle
{3.1.6); YL = segispan (3.1.7); card 8 = blank (3.1.8);

NT=3 (3.1.11); ¥YT(1) = semispan (3.1.12); and XT(1) =
tip chord and XT1{2) = rcot chord (3.1.13).

The transfcrmaticn capability is also useful for delta
vings. For this situation make TRNFEM<O; ®L=3 and
TRNARG = leading edge sweep angle; YL(1)= semispan;

card 8 = blank: ¥NT=1; card 10 = blank; and XT(1) = root
chord.



GECRETEY FROGRAM

& SAMPLE CASES

Some sample cases are given in appendix A, Note that
blank fields are eguivalent tc zerc for numerical data
and to .FALSF. for legical data. Fig. 6 and fig. 7 are
flots cf the two sample cases. These plots were made
vith a planform rplctting gprogram which uses the
gecmetry file created by the gecmetry progranm.

™
th
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'GEOMETRY PROGRAM

CONTRCL CARDS

below.

contrcl cards needed to handle the files are given

Apest IBM TS5S_systen

For the first time that the program is to be used
the following TSS ccamands must bhe given. These

- need to be given cnce and only once for each user

ID.

SHARE MEDAN,FSARTHM,INIDFILF
CLS MELCAN,IDFILE

CELETE MEDAN

SHARE MEDAN,FSARTM,ISPRCG.YV

After the above commands have been issued hy the
user, the grogram is invoked by the following,

JBLE MFLAN
CALIL GECHKS
{ingut data)

For the Ames' TSS computer system no control
cards are needed for the gecmetry and bhoundary
cerditicn files. The DPDEF cards are
automatically issued by the GENFII and BCFIL
sutroutines for the gecmetry file and tke
koundary condition file, respectively. The DDEF
card for the identification number file is issued
directly from the main program using the Ames?
litrary programs CVRT and OBEY. The latter is
the cne which actually issves the centrol card te
the operating system. The DSNAMES (data file
names) assigned tc the geometry file and boundary
ccndition file weculd be GEOM.X23 anpnd BC.X023.X000
if 1ID1 were equal to 23. The DSNAME of the
jdentification nurber file is always IDFILE.

Becauyse of this autcwmatic file defining feature,
the following messaqes may bLe received 1in the
ontpot frem the progranm. These messages are
ncrmal and do not indicate any errors.

CANCELLED: DDNAME FTO7F001 UNKNCWN
CARCELIED: DDNAME FTOBFJ01 UNKHNCHN



GECMETRY PROGRAM

CANCELLED: DDNAME FTO9FO071 UNKNCWN

The program reads from unit 5 and writes on unit
6, so PLEF commands such as the following may be
required if the prcgram i1s run ccnversationally.

LDEF FTOSF001,,infut
DDEF FTCEFO007T, ,output

27
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‘GECMETRY PROGRAM

REFERENCES

-1---Medan, PRichard T.:  Steady, Subsonic, Lifting

Surface Theory for Wings with Swept,
Partial Span, Trailing Edge Control Surfaces.
NASA TN D-7251, 1973. - '

2---Tulinius,d.; Clever, W.; Niemann, A.; Tunn, K.: and
Gaither, B.: Theoretical
Prediction of BAirplane Stakility Derivatives
at Subcritical Speeds. Report no. NA-72-803,
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GECMETEY TACGFAV

1

2

APPIENDIX B

FIRST

3

SAHMPLE CASTE

column
4

S

3]

7

B

ITEM 123456786G0123456789012345678901234567890123456789012345678901234567390123U4567890

T Y ’
M) =4 O L0~ M n B L) B -

b b ok oA
[¥e e BN RN Y

2%
[

0 1
FPFFEFEFFF
FFFFFFFFFF
0.0

7 1
1. 0.7
0.5 0.5

2

3

5 1

.0 .7
-5 1.%

0

0. 0.
71
517

SAMDPLE WIKG

0

1
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. 4
on O

N2
[ I ]
=]

(-]
.

0

1

0

o0
.
=0

0

2

0
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SECOND SAMPLE CASE

column
1 2 3 3 5 6 7 ‘ 3]
ITEM 123U5678901234567830123056789012345678901234567390123456789012345678901234567890

1 SABPLE WING 2

2 1 1 1 2

3 FFFFFPFIFF

4  FFFFEFEFFF

& .0

6 9 1 .5 20.0

7 1. 1. 1. C.7 0.5 G.0 -0.5 -0.7
7 -1.0 |

g 1.5 1.0 c.5 0.5 0.5 0.0 0.5 0.5
g 0.5

9 3

10 3 5 7

11 7 1
12 1.0 C.7 0.0 -0.7 -1.0 -1.0 -1.0

13 1.5 1.5 2.0 1.5 1.5 1.0 0.5
14 1
15 5

16 -
19 10000



n,Y

Hinge line extension at
constant % chord

Figure 1.- Definition of coordinate system.
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Figure 2.- The Wagner (CWTYPE = 0) chordwise control point distribution for PP = 5.
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T.E.

L.E. -

Figure 3.- The MULTHOPP (CWIYPE > () chordwise control point distribution for PP = 4.
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Figure 4.- The spanwise distribution of control points for SWTYPE = 0 and NF = 6.

~
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X X
Original Wing TRNERM =0
y
X X

TRNFRM <O TRNFRM >0

— [+]
Figure 5.- Illustration of the transformation capability for TRNANG = 45°.
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+ CONTRAL PAINT LBACATION

WING THTH

ASPECT RATIA = 183827
LANG./LAT. REF. LENGTH = 1358462
TAPER RRTIO = S0000

GAMPLE WING 1

Figure 6.- The planform and control points of the first sample case.
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+ CONTRBL PAINT LACATION

N%NE JATH
I

3 = 153047
LENG./LAT. REF. LENGTH = 138601
TAPER RATIO | - Doooo

SAMPLE HINE 2

Figure 7.- The planform and control pomts ‘of the second sample case,
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FLAPPED WING GEOMETRY PROGRAM

e A Ams A

TITLE OF

ASSTGNED

CWTYPE
SWTYPE
iPINFO
CPRESS
UNSYM
TRNERM
ouT
NOT-
ND8

B onnnn

CONFIGURATION =

IDENTIFICATION NUMBER

coNOOOROr

-—

i9

SAMPLE WING 1
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INTEGRATIONS FOR THE WING AREA

VALUE DF THE INTEGRAL 1S

2.6042147

THE

NONE OF THE X-VALUES WERE COMSIDEREDN DISCONTINUITIES

THE X VECTOR 1S
0.500000

VALUE OF THE INTEGRAL IS

~0.500000

2. 6053963

INTEGRATIONS FOR THE WING CRAR

VALUE OF THE INTEGRAL ‘1S

NONE OF THE X-VALUES WERE CONSIDERED DISCOD

THE X VECTOR IS
: - 0500000

VALUE OF THE INTEGRAL IS

3.6425514

-0.,500000

3.6439657

THE

THE

NTINUITIES

THE

NUMBER OF

NUMRER OF

NUMBER OF

NUMBER OF

INTEGRATION POINTS USED

INTEGRATION POINTS USED

INTEGRATION POINTS USED

INTEGRATION POINTS USED

H

35

71

35

71



GEOMETRICAL DATA FOR THE FLAPPED WING

0%

THE NUMBERS IN PARENTHESES ARE ERROR ESTIMATES
(SEE PROGRAM DOCUMENTATION)

WING DATA
WING AREA = 260540 0.00118)
BREF,y LATs REF, LENGTH = 1.00000
B2y EFFECTIVE SEMI-SPAN = 1.00000
BREF/B2 = 1.00000
CBAR, LONG. REF. LENGTH = l.29862 0.00054)
ROGT CHORD = 2.00000
ASPECT RATIO = 1.53527 0.00070)
TAPER RATIO = 0.50000
BREF/CRAR = 0.,71499 0.00028)
CBAR/RDOT CHORD = 0,69931 0.00027)
MACH MUMBER = 0,00000



%

LEADING EDGE CD-DRDINATES "{SCALE FACTOR = 1.000000)

YL Xt

1.00000 0.50000
0.70000 0.50000
0.50000 0.50000
~0.00000 0.00000
-0.50000 0.50000
=-0.70000 0.50000
-1.00000 0.50000

TRAILING EDGE CO-DRDINATES

YT
1.00000
0.70000
0.00000

~-1.00000

XT
1.50000
1.50000
2.00000
1.50000
1.50000

(SCALE FACTOR 1.000000)



A

THE WING HAS KINKS IN THE LEADING EDGE AT THE FOLLOWING ETA LOCATIONS

0.50000
~0.50000



£y

ETA
0.99905
0.99619
0.99144
0.9848)

0.97630

0.96593
0.95372

0.93969

0.92388
0+90631
0.88701
0.86603
0.84339

0.81915

0.79335
0.7660%
0.73728
0.70711
0. 67559
0466279

0.60876

0.57358
0.53730
0.50000
0.46175

N.42262

0.38268
0e34202
0.30071
0.25882
0.21644
0.17365
0.13053
0.08716
0.04362
-0.00000

X{LE)/B2
0.50000

0.50000

0.50000
0.50000
0.50000
0.50000
0.50000

0.50000

0.50000
0.50000
0.50000
0.50000
0.50000

0.50000

0.50000
0.50000
0.50000
0.50000
0.50000
0.50000
0.50000
0.50000
0.50000
0.50000
0.,483560
0.45637
0.41917
0.37325
0.32030
D.26247
0.20239

0.14326

0.08879
0.04334
0.01186
0.00000

GEOMETRICAL DATA AT THE INTEGRATION STATIONS

c/82
1.,00000

~1.00000

1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.,00000
1.00000
1.00000
1.00636
1.01834
1.03464
1.05532
1.08029
1.10937
1.15864
1.22204
1.29811
1.38480
1.47948
1.57886
1.67899
1.77519
1.86202
1.93326
1.98189
2.00000

TANL EL
0.00000
0.00000
0.00000

-0.00001
0.00000
0.00000
0.00000

~0.00000
0. 00000
0.00000
0.00000

-0.00000
0.,00000
0.00000

-0,00000
0.00000
(0. 00000
0.00000

-0.,00000
0.00000

~0.00000

-0.00002
0.00002
0.428B80
0.69587
0.93152

1.12920
1.28162
1.38072
l.41752
1.38202
1.26304
1.04B05
0e72297
0.27190

—0027190

TANLER
-0.00006
~0.00000
-0.00000
-0.00000

0.00001
-0.00000
=0.00000
~0.00000

0.00000
—0-00000
~-0.00000
-0.00000

0.00000
-0.00000
=0.00000

0.00000
-0.00000
=0.00000
=0.00000

0.00000
~( 00000

0.00000

0.00002
"0 000002
-0.42880
-0.69587
~0.93152
~1.12920
~-1.28167
~1.38B072
~1.41752
-1.26304
~1.04805
~0.72297
=0.27190

TANTEL
0.00000
0.00000
0.00000
0,.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.0G000
0.00000
=0.00004

c.00000

0.00003

0.00000

0.00000
~0.00003
-0.20180
~0.36513
=0.47922
~0.,58765
-0.68845
-0.77967
~0.85912
—0.92452
-0.97328
-1.00278
=-1.01004
-0,99195
=0.94514
-0.86601
~-0.750861
—0.59474
“0-39392
-0.14332

0.14332

TANTER
-0.00100
-0. 00000
-0.00000
-0. 00000
-0.00000
~0. 00000
-~0.00000
=-0.00000
-0.00000
~0.00000
=0.00000
-0. 00000

0.00004
~-0. 00000
-0.00003
-0.00000
*0.00000

0.00003

0.20180

0.36513

Q.47922

0.58765
0.68845
0.77967
0.85912
0.92452

0.97328

1.00278

1.01004

0.99195%
0.94514
0.86601
0.75061
0.59474
0.39392
0.14332
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CHORDWISE CONTROL POINT LOCATIONS REFERENCED TO THE LOCAL CHORD

0.07937
0.29229
0.57116
0.82743
0.97975

SPANWISE CONTROL POINT tOCATIONS REFERENCED TO B2

0.93969
0.86603
0.76604
0.64279
0.50000
0.34202 -
0.17365
~0.17365
-0.,34202
-0.,50000
-0, 64279
~0.7 6604
-0.86603 -
-0,93969
~0.98481
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THE GEOMETRY INFORMATION HAS BEEN STORED ON UNIT W7



9%

NO BOUNDARY CONDITIONS WERE STORED ON UNIT W8
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FLAPPED WING GEOMETRY PROGRAM

P N e T p—

TITLE OF

ASSTGNED

CWTYPE
SWTYPE
IPINFD
CPRESS"
UNSYM:
TRNFRM
QuUT -
ND7
N8

T T R I A AT

==‘===..._.._—.-.-__———..-=.._

CONFIGURATION =

IDENTIFICATION NUMBER

LoN~-=Ho OO

21

SAMPLE WING

2



INTEGRATIONS FOR THE WING AREA

THE UNCORRECTED VALUE OF THE INTEGRAL
THE CORRECTED VALUE OF THE INTEGRAL
THE NUMBER OF INTEGRATION POINTS WAS

now

DRIGINAL DISCONTINUITIES
0.692069 0.269052

REDUCED DISCONTINUITIES
0.692069 0.269052

THE UNCORRECTED VALUE OF THE INTEGRAL
THE CORREC TED VALUE OF THE INTEGRAL
THE NUMBER OF INTEGRATION POINTS WAS

H o

ORIGINAL DISCONTINUTTIES
D.692069 - 0.269052

REDUCED DISCONTINUTTIES

0. 692069 04269052
INTEGRATIONS FOR THE WING CBAR

THE UNCORREC TED VALUE OF THE INTEGRAL

THE ~ CORRECTED VALUE OF THE INTEGRAL
THE NUMBER OF INTEGRATION POINTS WAS

n o

DRIGINAL DISCONTINUITIES
0.692069 0269052

REDUCEDN DISCONTINUITIES .
' De692069 0.269052

THE'UNCGRRECTEb VALUE OF THE INTEGRAL
THE CORREC TED VALUE OF THE INTEGRAL
THE NUMBER OF INTEGRATION POINTS WAS

ORIGINAL DISCONTINUITIES
0.692069 0.269052

REDUCED DISCONTINUITIES

Za
2.

143

2.
2

287

Ze
2e

143

e
T 2.

287

1186180
1185694

~e 5THIRT

1185522
1185484

-D,576987%

~0 576983

6438274
6436501

~-0.576983
-0.576983

6436939
643A/TRT

-0.576983

-0.692069

-0.692069

-0.6920609

-0.6920669

-0.692069

-0.692069

-0.692069



690269* 0~

£E869.L5° 0~

£5069<°0

6902690

49



GEOMETRICAL DATA FNR THE FLAPPED WING

L]

THE NUMBERS IN PARENTHESES .ARE ERROR ESTIMATES
(SEE PROGRAM DDCUMENTATION)

WING DATA
WING AREA = 2.61357 0.00003)
BREF,s LAT, REF, LENGTH = 1.00000
B2y EFFECTIVE SEMT-~SPAN = 1.11070
RREF/B2 = 0.90033
CBAR, LONG, REF, LENGTH = 1.38601 0.00001)
ROODT CHORD = 1. 64006
ASPECT RATIO = 1.53047 0.00002)
TAPER RATIO = 0.00000
RREF/CRAR = N.T2149 0.00001)
CBAR/ROBIT CHORD = 084510 0.00001)
MACH NUMBER = 0.00000



137

YL
1.45272
l.28171
1,11070
0.82879
0.64086
0.00000

~(}, 29884
-0.48677

YT
l.45272
1.17081
0. 68404

‘014475

-0.42666
=0.59767
-0.76868

LEADING EDGE CO-DRDINATES

XL
1.06752
0.59767
0.,12783
0.23043
0.29884
0.00000
D. 64086
0.70926
0.81187

TRAILING EDGE CO-DRDINATES

XT
1.06752
117012
1.87938
1.64895
1.75156
1.28171

 0.81187

(SCALE FACTOR 1,000000)

(SCALE FACTOR 1.,000000)



(A"

THE WING HAS KINKS IN THE LEADING FNDGF AT THE FOLLOWING ETA LOCATINONS

1.11070
0.64086

THE WING HAS KINKS IN THE TRAILING EDGE AT THE FOLLOWING FTA LOCATIONS
~0.42666

THE ABOVE VALUES WERE DETERMINED BY APPLYING
A 20.000 DEGREE RNTATION TRANSFORMATION TO THE INPUT



€S

CHORDWISE CONTROL PAINT LOCATINNS REFERENCED TO THE LOCAL CHORD

N.07937
0.29229
057116
0.82743
D.97975

SPANWISE CONTROL POINT LOCATIONS REFERENCED TO R2

0.98481
0.93969
086603
0.76604
0. 64279
0+50000
0.34202
N.17365
-0.00000
~D.17365
~0434202
-0.50000
-0, 64279
~0.76604
-0,86603
~0.92969
~0.98481

JIMAX = 287



THE GEOMETRY INFORMATION HAS BEEN STORED OM UNIT W7



6s

NGO BOUNDARY CONDITIONS WERE STORED NN UNIT w8
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AOMAONAAOOGOOGAAOONAN AN NaNDDND

LIFTING SURFACE GEOMETRY PROGRaM

THE WING OUTLINE CaN BE
DEFINED RY UP T0 100 BREAKPOINTS ON THE LEADING EDGE aND UP TO
100 BREAKPOINTS ON THE TRAILING EDGE '

SURROUTINES USED

f
cel
nREY

CODIm

FLPDWN

S§TRatT
INTGRTY

GEMFIL

RCFIL

A FUNCTION SUBPROGRAM USED TO CALCULATE A QUANTITY ASSQe
CIATED WITH THE FLAP PRESSURE MODE,

A FUNCTION SUBPROGRAM USED TO CALCULATE THE FUNCTION
GIVEN BY EQ, A4E OF NASA TN D=7251 (1973),

AN AMES' LIBRARY PROSRAM TO PASS COMMANDS TO THE 7SS
OPERATING SYSTEM, OREY IS USED TO RELEASE AND ODEF
UNIT 9, WHICH IS THE IDENTIFICATION NUMBER FILE,

4 SUBROUTINE SUBPROGRAM USED FOR INTERPOLATION, SEE
PROGRAM DOCUMENTATION,

4 SURRDUTINE SUBPROGRAM USED TO DETERMINE THE CONTROL
SURFACE DOWNWASH MODF, SEE PROGRAM DOCUMENTATION,

A SUBRQUTINE SUBPROGRAM USED FOR STRAIGHT LINE INTERPOLAe
TION,

4 SUBKDUTINE SURBPROgRAM USED FOR NUMERICALLY INTEw
GRATING TO FIND THE WING aND CONTROL SURFACE AREAS

AND MEAN GEOMETRIC CHORDS,

s SURROUTINE SUAPROGRAM wWHICW JSSUFS o RELEASE aAND DDEF
COMMAND TO TWE aMES' TS8S OPERATING SYSTEM FOR THE
GEOMETRY FILE, GEMFIL WOULD NOT BE NEEDED ON ANOTHER
COMPLTER SYSTEM,

2 SUBROUTINE SUBPROGRAM WKICH ISSUES a4 RELEASE AND DDEF
COMMAND FOR THE ROUNDARY CONDITION FILE, ®CFIL wOULD
NOT ME NEED ON ANDTWER SYSTEM,

SPECIFICATION STATEMENTS

cOMMON FIRST,X,CHI,S0X,0cP
COMMON ETALL



3

[z Re Bu’

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
cOMMON
COMMON
CcOMMON
COMMON
cOmMON -

COMMON

COMMON
COMMON
COMMON

 DOURLE

DOUKLE
DOURLE

DOUBLE

DOUBLE

DOURBLE

DOURLE

DOURLE
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER

PRECISION

ETATI!
xpls
XL
XLE
XL F
XY
XTE
XTF
Yolis
Y o
Y_F
YT
Zn1s
INDDL
INDDT

PRECISION Dy
PRECISION ETaA
PRECISION ETATF
PRECISION ETaAZ
PRECISION DTHETA
PRECISION PID
PRECISION STHETA
THETAD
ePRESS

CwTYPE

oUT, nuT»

P

TRNFRM
PP

PF

RS

wg
SWTYPRE
TETYPE
TITLF
UNSYH



INTEGER Wé

INTEGER W

7

INTEGER B

LOGICAL BCAS
LOGICAL BCS

LOGICAL
LOGICAL
LOGICAL

REAL
RE AL
REAL

Loy
PATR
TOUM

LAMDAC
LAMDCH
CAMLEL

REAL LAMLER
REAL LAMTEL
REAL LAMTER

RE AL
REAL

LESC

al

Lrwxrj

REAL MACH

DIMENSTON

DIMENSION

RIMENSTON

DIMENSTUN
DIMENSION
DIMENSTON
DIMENSTION
DIMENSTON
DIMENSION

DIMENSION.

nIMENSJON
DIMENSION
NDIMENSTON
NnIMENSTON
NIMENSION
DIMENSTON
AIMENSTON

ALFAB (15,47) ,ALPHA(4,15,47),8CAS¢(10)

RLS(10)
CHICPL15)
cORDF( 383)
CYF(2)

ETat 381)
ETaLI¢100)
LAMLER¢ 3B83)
NINDEX(4T)
TITLE(28)
XL £100)
XLF (D)

XTF({ 383)
YolL¢t1od)
YLF(2)

XDy (104)
INDDT(104)

LCFSR( 383)
JCHIFPIe 383)
JCORDIPE 3R3)
fC2IP( 383)
¢sETATICLI00)
JLAMTELy 3833
57X S8
X501

s XLEL 3R3)

s XSILIPC 381)
P XTFL2)

W YOTE104)

YT (100)

P XDTL104)
JETACPrUT)

,CHI(50)

,CORDSQ( 383)
,0CP (50}
LETALF(2)
JLAMLELC 383)
JLAMTER( 383)
,STHETAC 383%)
,XDTSC200)

JXT(100)
,YDISC200)
P YLC100)

L 2DI5¢200)
P INDDL(104)



65

EQUIVALENCE fLAMLER,CORDSG)
EGUIVALENCE (L aMTEL,CORDF)
EGUIVALENCE (LAMTER,CF80)

L Ba Bl

£

c _

Covansb INEAR INTERPOLATION FUNCTION FOR XzF(Y)

e
LINITLY,p X1, X2,Y1,Y2)aX {e(Y=YL)/(Y2mY1)R(X2mX])
Di=l,DO
ETAZRO, DO

JIMXMXz B3
PIe3,141593
PIDE3, 14159264%3589793 no
R2DEST, 29578
RETARE0,
 BETARO'
. TANSHR =0,
R5=S
Wo=9
Wess
WTRY
wamg
_YAvG=za,
¥YDL(1)=1,E3D
. YDT(1)=1 B30
Coesee INORDL SHOULD RE SET TO THE INTEGER WORD LENGTH (IN CHARACTERS)
CossossOF TWE PARTICULAR COMPUTER BEJMNg USED TF TWE PLOT PROgRAMS ARE TO RE
COQCOUUSEDl
o IwOkDLEY

TITLE g HEADING FOR PRINTED OUTPUT
10 a INENTIFICATTUN NUMBER
CWTYPE 2 TYPE OF CHORDWISE CONTROL POINTS

iz Be e Es NNy



09

SWTYPE = TYPE OF SPANWISE CONTROL POINTS

IPINFO & PRINT INFORMATION 4T INTEGRATION STATIONS

CPRESS g COMPUTE DELTA CP(FLAP) AT NC CHORDWISE CONTROL STATIONS
UNSYwu g UNSYMETRICA|L WING P| ANFORM

TRNFRM g INTEGER FLAG FOR YawING, CRaNKING, OR SHEARING THE WING'
ouT & QUTPUT (EVE| FROM SURROQUTINE INTGRT

NOTY 2 FLAG TO PREVENT WRITING ON UNIT W7

NOR =

FLAG TO PREVENT WRITING ON UNIT w4

NTTTL = 80/1WORDL S

READ (RS,S004) CTITLECN), N = 1o NTITL) :

READ (RS, 5003) 10s CHTYPE, SWTYPg, IPINFO, CPRESS, UNSYM,TRNpRM,-
1 OUT, NOT, NOB

BUT2 = MINO(DUT,2)

1F (1D NE,0) GO TD 25

€ . . ) :
.. .. FILE DEFINITION FOR aMESt TSS SYSTEM,

g 3 %]

la Bz X2l

caLL OBEV(16,16HRELEASE FTOSFOO0L

CALL OBEY(22,2A4HDDEF FTOSF001,,INFIE 3
REWIND 9

READ .(w9) 1D, IDy, 1D2, 103

In=ipet

REWIND ©

WRITE (wg) Ip, Ipi, ID2, 103

Ehp FILE we

cONTINUE

WRITE(W6,6019)

WRITF (We,6006) (TITLECNYsNEg)NTITL)

WRITE(W6,6007) 1D

WRITE (W6,6021) CWTYPE, SWTYPE, IPINFO, CPRESS, UNSYM TRNFRM, OUT,=
1 ~vOT7, N0B8

BRCs e LOGICAL ARRAY SPECIFING THE SYMETRIC ROUNDaARY CONDITIONS

READ (RS,5004) (BCS(I),I=1,10)

BCAS s LOGICAL ARRAY SPECIFIING THE ANTI-SYMMETRIC BOUNDARY CONDITIO!



19

OO

s RaRale e Ne laly

Ez i s a L

far—y

109

© TRNANG

e
L= =
[V

110

READ (RS,5004) (BCAS(I),I=1,10)

NFLAPS

f

IF (BCS(4),0R _BCAS(3)) NFLAPS zui

MACH

MACH NUMBER

READ (R5,5002) MACH

CONTINUE

NL
LETYPE
LESCAL
XgLE

NUMBER OF CO=ORDINATE PAIRS FOR LEADING EDGE DEFINITION
TYPF OF INTERPOLATION USED ON LEADING EDGE

SCALE FACTYQOR XL(Y)sxL (1)« ESCAL

INTERPOLATION CONTROL CONSTANT FOR ENp INTERVALS

AND LETYPE ,NE, 0

SIPESLIP, CRANK, QR SHMEAR ANGLE IN DEGREES

READ (RS, 5005) NL, LETYPE, LESCAL, XCLE, TRNANG
IFINL,LT,2) NL=®2
IF(LESCAL F0,0,0) LESCAL®1,0

. IF(UNSYM,EQ,0) NLPz (NL¢1)/2

TFCUNSYM NE, 03 N PgN|

YL ¢1)
XLCTY

SPANWISE CO=ORDINATES OF LEADING EDGE
CHORDWISE CO=ORNDINATES OF LEADING EDGE

READ (R5,5002) (YLtI),Ta1,NLP)y
READ (R5,5002) (XLC(I),ImlsNLP)
IF (UNSYM(NELOY GO Tp 1102

1P (UNSYM,EQ,0) CONTINUE

DO 1101 T = 1, NLP

NLL =

YLENLL)
XLinlld
CONTINUE
CONTINUE

L o+ 1 = 1

-yl (1)
XLt1)

BREFD = (YL(IJ-YL(NL))IZ

Do 110 1 = 1, NL

XL (I)=XL ¢1)* ESCAL
CONTINUE



Z9

in Na e e N

1103

1104

1106

1107

1108

1109
1110

s X Ryl

NDL s NUMBER OF DISCONTINUITIES ON LEADING EDGE
YOL(I) = Y LOCATION OF DISCONTINUITIES
INDDL z INTEGERS FOR nETERMINING Ypl WHEN LETYPE NE, O

1F (LETYPE,NE,O0) GD TO tl04

NDi C® My

ne 1103 I = {, NDL

YDL¢T) = vLel)

xOLCI) =2 XLCT)
CONTINUE
60 ™D 1110

CONTINUE .

READ (RS,5003) NOL

IF (NpDL LEBR, 0) GO 1D 1110

IF (UNSYM NE,0Y GO TO 1107

IF (UNSYM EG,0) CONTINUE

NDLP & (NDLeg)/2

NRiLi = NDL + )

READ (RS, S003) (INDDL(I)s» Imi, NODLP)
no 1106 1 s {, NDLP ~

NDLE = NDLY = 1 : :
INDDL(NOLEY = NL ¢ § = INDDL¢I)
CONTINUE

B TO 1108
CONTINUE

NDLP = NOL

READ (RS, 5003y (INDDL(Iy, I=1, NDLPy
CONTINUE

DO 1109 1 & 1, NDL

IND s INDDL (DY

0L (I) = xL(IND)

YOL(I) = YLCIND)

CONTINUE

CONTINUE

NT 2 NUMBER OF CO#ORDINATE PAIRS FOR TRAILING EDGE DEFINITIC
TETYPE = TYPE OF INTERPCOLATION USED ON TRAILING EDGE
TESCAL & SCALE FACTOR XTeI)=XT(II+TESCAL



£9

s NuNe

[ e I u K ]

O

1111
1112

11

1113
1114

XCTE & INTERPOLATION CONTROL CONSTANT FOR END INTERVALS
AND TETYPE _NE, O,

READ (R5,5005) NT,TETYPE,TESCAL,XCTE
TE(NT, LT, 2) NTa2

1F (UNSYM,EQ,0) NTPz (NT+1)/2

IF tUNSYM,NE,0) NTPaNT

IFEeTESCAL ,EQ,0,0) TESCAL=LESCAL

YTrI) = SPANWISE CO«ORDINATES OF TRAILING EDGE
XT(I) 3 CHORDWISE CO=ORDINATES OF TRAILING EDGE

READ (R5,5002) (YT(I),I=21,NTP)

CREAD (R5,5002) (XT(I),Ix1,NTP)

IF CUNSYM,NE,0Y GO To 11312
IF (UNSYM EQ,0) [CONTINUE

NTA s NTP = |
uYR 2 N 4y
DO 1111 I = 1, NTA
NTE I NTB w T
YT(NTCY = YT(T)
XT(NTEY = XT(1)
CONTINUE

CONTINUE

DC 114 Isy,NL
ATLI)eXTI)*TeSCAL
CONTINUE

NDT = NUMBER OF DISCONTINUITIES ON TRAILING EDGE
YoTen) g Y LOUCATION OF TRAILING EDGE DISCONTINUITIES

IF CTETYPE NE_0) GO TO 1114
NnT g MT

B0 1113 1 = 1, NDT

YoT(1) s YT(I)

XpT(1) = XT(I)

CONTINLUE

60 TO 1120

FONTINUE



READ (RS5,5003) mDT
IF¢NDT LEG, 0) GO TO 1120
‘ IF CUNSYM,NE,0) GO ToO 1117
£ IF tUNSYM,EG,0Y CONTINYUE
_NDTP s (NDT¢1)/2
NDTY = NDT &
REAR RS, S003) (INDDT(I)s I=1, NpTP)
DO 1116 I = 1, NDTP
NDTE- & NDTY w» 1
INDDY(NDTE) = NT & | » INDDT¢ID
1116 EONTINUE ‘
GO TO 1118
1117 CONTINUE
‘ NDTP s MDY
READ (R5, S003) (INDDT(I),» I=qs NODTP)
1118 CONTINUE ' :
: no 1119 I = y, NDT
IND a-INDDT(IJ
XpT¢I) = XT{INR)
J¥DTLI) = YTCIND)

© 1119  CONTINUE
1120 CONTINUE

» IF (TRNANG LEG, 0,3 60 To 1199
C .

CosenaTHE WING WILL BE TRANSFORMED BY CRANKING, SHEARING, OK ROTATING,
c - LY
_ IF (TRNFRM) 1121.112&.113a
1121 CONTINUE -
Cosees THE CRANKING TRANSFU“"ATION WILL BE APPLIED TD THE X=VALUES,
TANBWR & TAN{TRNANG/R2D)
no 1122 1 & 4, NL
XLeI) = XL¢I) + ABS(YL(I))*TANSHR
¥OLCI) s XDLCID*ABSCYOLCI)I*TANSHR
1122 CONTINUE :
DR 1123 ! = 1, NY
XTEI) e XTCI) ¢ ABS(YT(I))*TANSKHR
XDT(IJ:XQT(I)+ABS(VDT(I))*TANSHR
1123 CONTINUE



GO TO 1190
1124 CONTINUE
[F (UNSYM _NE, Q) GO TO 1125

c
CosoeslT IS ASSUMED THAT YWE WING WILL RECOME UNSYMMETRIp IF
c.....IT 18 SHEARED OR ROTATED,

UNSYM = 888
NP = NL
NTR = NT
NDLP = NDL
~ NDTP = wNDT
1125  CONTINUE
“IF (TRNFRM) 1138, 1130, 1160
1130 CONTINUE

C .. _
Caresns THE SHEARING TRANSFORMATION IS sPPLIED TO TWE VARIOUS XeVALUES,
c .
TANSHR = TAN(TRNANG/RZD)
PN 1435 I = ¢, N| .
XLET) = XL(I) = YLCII*TANSHR
XPL(Y)exDL¢I)- YDL(IJ*TANSHR
o 1135 CONTINUE
L . Do 1340 I = 1, NT
SO XTEY) ® XTLI) = YTEI)eTANSHR
XOT(T)aXDT(1)=YOT (1) #TANSHR
f14n CONTINULE
60 TO 1190
1169 CONTINUE
c .
Cosvoo THE ROTATION BY aNGLE TRNANG IS APPLIED TO ¢X,Y) PAIRS,
BETA = TRNANG
BETAR = RETA/R2D
CR e COS(BETAR)
SR = SIN(BETAR)
NO 1165 1 = 1, NL
XTEMP = XL¢1)
XL(1) = CBRXTEMP = Spwy|(])
YLEY) = SBeXTEMP « Ca*y( (1)



99

OO

t1165

1170
1174

P il Pt
B g e
B B D |

O~

118n
119n

113

114

115

116

CONTINUE _
no 1170 1 = 1, NT
XTEMP 3 XT¢])

XT(I) = CR*XTEMP = Sa*xvyT(1)
¥T¢tl) = SBAXTEMP + Cﬁ*vTcI)
COMTINUE -

IF ¢NDLY 1177 11774 1474

PO 1475 1 = 3, NDL

XTEMP = XDL (1)
YXOLCI) = CRxXTEMP =« SE*YDL(I)
YDLC(TY = SBHAXTEMP + CB*YDL(IJ

 CONTINUE

IF ¢NDT) 1190, 1190, 1179
DO 11R0 1 ® 1, NDT
XTEMP = XDT(I)
XDTCT) & CRBAXTEMP = SB*YDT(I)

LT ¥RTEL) = XTEMP*SB + CE*YDT(1)

CONT INUE
CONTINUE '
YAVG = (YLC1) + YL(NL })s2,0

CIFCUNSYM FR,0) GO TO 113

BBYLfII-YL(NL }
ReaBse,0
R TD 114
CONTINUE
B2=zvYL (1)
RE2,0wpd
PONTINUE
nr (15 Is=y, ML
eTALICI) = (YL(1) = YAvg)/@2
FONTINWE
DE 116 Izy,NT
FTATI(LI) = (YT(1) = Yavgy/R2

CONTINUE

ARE AW z AREA OF THE WING
CRARW - E MEAN AERDNYNAMIC CHORD (REFERENCE CHORD)
RREF = STREAMKISE WING REFERENEE LENGTH
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AREAF = AREA OF THE FLAP
CBARF = CHORD REFERENCE LENGTH OF THE FLAP

o YO

READ (R5,5002) AREAW, CBARW, BREF, AREAF, CBARF
IF (RREF ,EG, a.) BREF 3z BREFD
IF(NFLAPS ,EG,0) GO TO 112

YFi1,YF2 = SPANWISE POSITIONS OF THE FLAP EDGES ¢YF{,LT,YF2)
CHIL,CHI2= CHORDWISE PQSITIONS OF THE FLAP CORNERS, PERCENT OF ¢HORD

READ (RS,5002) YFi,YF2

o3 2 N e N Ne]

Connes¥F1 AND YF2 ARE DATA AFTER THE WING MAS BEEN YAWED, THE USER
CovesaMUST DETERMINFE THEM FOR EACH SIDESLIP ANGLE,
¢ .
READ (RS,5002) CHIt,cHI2
I¥# (YF1,GE,YF2) WRITE (W6,0201) YF], YF2
IF (YF1,6E,YF2) S8TOP
ETALR ‘®  (YF1 = YAVG)/B2
ETAy £ ETA(R
IF (UNSYM _EQ, 0) ETA] a AMAXI(ETAIR, 0,0)
FTA2 = (YF2 = YAVG)/K? ,
ETAIF(t)ebTAy
ETAIF(p)zETAp
(o
Cavaoed SINGLE FLAP ON 5 SYMMETRICAL WING IS ALLOWED TO HAVE &
Coons o KINKED HINGE LINE, THIS I3 TME REASON FOR WAVING BOTH ETAt AND
CovwsosBTalR, IF THERE IS 4 SINGLE FLAP ON & SYMMETRICA( WING, CWI
CoeoedAPPLIES AT THE CENTERLINE, NOT AT ETAIR AS IN THE OTHER CaSES,
Couqes THE PROGRAM ONLY WORKS W#ITW THE PART OF THE FLAP ON ETa 67, 0
NFLAPS = 1
IF (UNSYw ,EQ, 0 ,anD, ETa1R ,GE, 0,0) NF_APSZ?
112 CONTINUE

£
c JJMAX ‘s MAXTIMUM NUMBER OF INTEGRATION STATIONS

c PP a NUMBER QF CHORDWISE fONTRQL POINTS

o NF z NUMBER DF SPANWISE CONTROL POINTS ON ENTIRE SPaN

r NA s A REFERENCE NUMAER FQOR COMPUTING SPan«ISt POSITIONS

r LL g NUMBER OF TIMES THE SPANWISE INTEGRATION WILL HE DUNE
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READ (RS,5003) JJMaX
READ (RS5,5003) PP,NF,NN,LL
1F (PP, LE.0 ORNF,LE,0) WRITE (wb,6202) PR, N¢
1F (PP,LF,0,0R,NF,LE,Q0) STOP _
IF(SWTYPE _EQ,0) NN = NF
1F (NN ,LE, 0) RRITE(W6,4208)
If (NN LE.0)}STAP
o
C!lllQJJMAx MUST BE AN OHhD NUMRER
c

IF tMODtJJMAx 2) LEQ, 0y JIMAX = 2xJJIMAX 4 1
JIMAX = MINOCJJIMAX, JIMXMX)
' IFfJJMAX LEs 0% JIMAY = JJMXMX

#
e-n-a.AT THIS POINT JJHAX 185 THE MaXIMUM NUMRER OF SPANWISE INTEGRATIDN
CQioaaTn BE 4LLOWED
CoaneaJJIMAX AND NN MLST BRE HEL“?ED RY
Conves JUIMAX#1 B (NN ¢ 1)#%2%k#k

‘C,;...WHERE‘K 2 01 rCruns

CoseasTHE FOLLOWING CODE MAKES THE RE|ATTONSHIP aBOVE HOLD FOR THE
ConeesLARGEST K SUCH THAT JJMaX IS NO | ARGER THaAN 1TS CURRENT VaLUE
r .

-

I0UM 5 2% (NN$1)
JIMAX] = JIMAX 3

JIMAX & NN
PO 350 J 5 1, 20
LLRz J

IF (IDUM ,GT, JJMaxyy GG To 384
JIMAX = IpUM = 1
IDUM = IDUMap

159 CONTINUE

clsqnnEONTRDL SHUUkD NEVER GFT TQ MERE

WRITE (werha205)
STapP

3849 CONTINUE - '
LOGY = MOD(JJIMAX,2) LEG, O
IF (LOGL) WRITE (wa, 4203 ) JJUMAX, NN
IF ¢LOGY) STOP
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IFeLL JLEs 0) LL = LLR
LL = MINOCLL,4)
€ ,
Cooees COMPUTING XST(LE), CWHORDS, CHIFLAP, AND Cp AT &
CorseeeSET OF INTEGRATION POINTS DEFINED BY JJUMAX,
C ,
ETAFMX = amAXy) (aRSCETALR), ABS(ETA2))
JJUMI 2 (JIMAxwi)/2
JM2a (JJMAX 1) /2
JJMAY ] B JJMAY o
NRATIO=(JJMAX®1)/(NN+y)

DYMETAGPIO/DFLOAT cJJIMAX®1)
PO 900 Jey, JJIM2
JesJJIMAX= T4

THETAD & DTHETA#DFLOATr))
ETA¢J) 2 OCOS(THETAD)
STHETA(J)=nSIN(THETAR)
ETAJ2ETAC(J)
ETA(J2)seETAL))
STHETA(J2)=STHFTA ()

IF (NFLAPS,NE,0) C2IP(J) =C2I(¢ETAJ,ETAFMX)
IF (NFLAPS,NE,n) CRIP(J2) =C21P(J)
900 CONTINUE

€
c :
c CHICP = CHOROWISE CONTROL POINT POSITIONS (PP VALUES)
¢
IF(CMTYPE)} 1040, 1035, 1045

o

1035 CONTINUE
c

Cores g COMPUTING THE CHICP1S ACCORDING TO & SPECIFIFED RULE FQR DR, WAGNER
Canes s N=INPUT PROGRAM
o
PPl = PP » |
| IF (2 « PPL) 1036, 1036, 1038
1036 DOTHETA = PID/DFLOAT(RPPY,



0L

DO {637 P = 2, PP’

X$Y = wDCUS(DELOAT(P = 1)% DTHETA)
1037 CHICP¢P) = 1, + X5ty/2,
{038 CWICPEy) s 0, 3

CHICP(PP) = 1,

GO TO 1050
{040 COMTINUE

e |
Cheess ARBITRARY CHORDWISE POSITIONS
e

READ(RS,500¢2) tCHICP(P)p P e 1, PP)
GO TO 1050
1045 CONTINUE

c
CusessMULTHOPP, HSU rHORDWISE POSITIONS
; ,

IDUM = 24FP + 1§

DIHETA = PID;DFLUAT(IouM)

po 1047 1 = 2, InuM, 2

P a 1/2

XS1 = »DCOS(OTHETALDFLOAT(I)Y)
1047 cHICP(P) = (4, + XS51)/2,
10580 CDNTINUE

MINDEX z INDEX FOR BPANWISE CONTRQL POTNT POSITTIONS

CIF(SWTYPE ,NE, 0y GO TD 1070

Ty iz By e )

1060 CONTINUE

€

CousesTHE MULTHOPR SPANWISE POSITIONS
¢

DO 1065 N = 4, NF
1065 NINDEX(N) =& N
GO To 1090
1070 CONTINUE
e ‘ .
CoesesUSERRSUPPLIEN INDICES FOR SPANWISE POSITIONS

e



1L

Y

e e

1671
10660

117

118

120

1214

IF (UNSYM NE,0) NFP B NF

IF (UNSYM EQ,0) NFP = (NE#1)/?
READ(RS,)S5003) (NINDEX(N), N z 1, NFP)
IF (UNSYM NE,O0Y GO To 1090

IF (UNSY™ EW, 0y CONTINUE

DG 1071 I = 1, NFP

NI N 2 NF &« 1 = ]

NINDEX(NIN) = NF # | = NINDEX(I)
CONTINUE N

CONTINUE

CALCULATION OF LEsDING EDGE POINTS AT INTEGRATION STaTIONS

1F¢LFTYPE,EG,0) GO TO {17
Call CODIM(XL,ETALI NL ,ETA,XLE,JJMaX,XCLE)

-CALL CODIMIXL,eTALI/NL »eTAZ,XLZ, 1, XCLE)

GO TC 118 :
CONTINUE
Call STRATIT(XL,ETALI/NL LETAXLE,JIMAX, w4)

CalL STRAIT(XL,ETALI,NL L,ETAZ, X Z,1,we)

CONTINUE

C?LCULATIUN OF TRATILING EDGE POINTS 4T INTEGRATION STATIONS

IFCYETYPE FO,09 GQ TD 119

Call CODIM(XT,ETaTTI NT pETaXTE,JIMgX, XCTE)
CalL CODIM (XT, FTATI, NT , FTAZ, XTZ, 1,XCTE)
GO T0 120

CONTINUE

CaLL STRAIT(XT,ETATI,NT ,ETA,XTE,JIMAX,wp)

CALL STRAIT(XT,ETaTI,NT ,ETAZ,XTZ,1,Wh}
CONTINUE
DO 121 m=l,JJImAX
XSILIP¢MISXLE(M) /B2
CORDIP(MIB(XTE(M)=XLE(M)I/RB)
CORDSUIMIZCORDIF M) ¥ 22
EONT INUE



[44

AREAWP E AREAW
CBARWF = CRARW
IF (AREAW,NE,0,0,AND, CBARN NE,D,0) GO TD 123

DISCONTINULITIES FOR SURROUTINE INTGRT

ALY I

N g NDIL + NOT

DO t21y 1 = 1, ND{

XnI18(I) = (an{I)-VAVG)/BZ
1211 CONTINUE
' DO 1212 I = 1, NOT

& NDL ¢ 1

XDIS(NJ 2 (YDTLI)wYAVGY/R2
1212 CONTINUE.. .

IFcarEaw ,nE,0) GO TO 122

c i .
c. COMPUTE AREAW IF IYT 1S NOT SUPPLIEN
c - ‘
WRITE (Wb, 6001)
WRITF (Wér0002)
WRITE (rbsbi1b)
oo CALL INTGRT (JIMI,JIMAX,JIMAX,ETA,STHETA, canIP,ND,xDIs YDIS,we,nle
172 NLERT, VALUEY
AREANP:BE**E:VALUE
¢ _ | _
CablL INTGRT¢JJMaX, JJIMaX, JJMaAX, ETa, STHETA, CORDIP, NLEFT,YnIS,=
1 ZD1S, We,QUT, 1. VALUE ¥
_ AREAWSVALUF®B82%xp
t22 CONTINUE
IF (CBARW NE, 0,0) GD TO 123
C S
c COMPUTE CBaRW IF IT IS NOT SUPPLIED
c

WRITE ¢(wg,8002)

WRITF (Wasb164)

CALL INTRRT(JIMI,JIMBX, JIMAX, T, STHFTA CORDSQ,ND,XDIS,¥YDIS, s, .
10UT2,NLEFT, VALUE)

CBARWP s Awx3/(R, owARng )*VALLE



€L

c

e Re By

123

124

125

126

127

CALL INTGRT¢JJIMaX, JJIMaX, JIMAX, ETA, STHETa, CORDSG,
1 7ZD1S, We,0UT, 1, VALUE )

CBARMW = BA%3/(R,0%AREAW)*VALUE

- CONTINUE

FBREF224 #BREF %2

AR = FRREFZ/AREAW

ARPz FRREF2,; AREAWP
DIFAWRABRS(AREAW=AREAWR)
DIFARSABS(AR=ARD) \
DIFCBzABS(CBARW=LBARKWP)Y
CEARBRgCRARK /RREF
CORDTI sXT(1)mXL (1)
CORDSSeXTZmX| 2

TReCORDTI /CORDSS
SSCHAKaBREF JCHARW

DIFSS=ARS (SSCBAR=BREF /CBARWP )
CEARCD=CBARW/CARDSS

DIFGC2ABS {CHARCDwCBARWP /CORDSS)
TF(NFLAPS,E@,p) GO Tn 135

COMPUTE FLaAP INFDRMATION

IFCLFETYPE,EG,0) GO TO 124

Call CODIMCXL,ETalT, NL, ETALIF, XLF, 2,XCLE)

G0 TO 12%
CONTINUE
CALL STRAIT(XL, ETaALI, NL, ETalF, XLF, 2eWA)

CONTINUE
IFCTETYPE,£Q,0) GO TO 126

call cODIMCXT, ETaTI, NT, ETAIF, XTE, 2,XCTE)
60 TO 127

CONTINUE

Call STRAITCXT, ETaTl, NT, ETalF, XTF, p,Wb)

CONTINUE

NLEFT,YDIS, =



7L

CYF(L)axTF(i)=XLF{1)

CYF(2)aXTF(2)=XLF(p)

¥MLISXLFCL)*CYF (1) *CHTY

XML2aXLF (2)*CYF(R2)*CHI2

XST1 = XWL1/BD

X§12 ®  XH| 2/B2

D 132 M=, JJIMAX

IFCETACMI=ETALF(2) =1, 0E=5) 128,128,13¢
128 CONTINUE

IFCETA(M)=ETAIF (1) 41 ,0E=5) 129,130,130
129 CONTINUE \

CORDF (M)=0,0

CFSGeMY = 0,0

CHIFPI¢M)ECHTY

GO TO 132 '
130 CONTINUE '

ETAM . & ETA(M) -

XHLELINITCETAM  (XHWLY,XHL2,ETAL, FTA2)

CURDF (M) zXTE (M) ~XHL _

CFSO(M)=CORDF (M) awp

CRIFPIEM)=(XHL=XLEFM))/CORDIP (M) /B2

€
£ USE AVERAGF VALUES FOR FLaAP CORNERS WITHIN aN EPSILON OF ETA(M) VALUE

IF (DABS(ETA(M) » ETal),LT,1,0E«5) GO TO 1303
IF (DABS(ETA(M) o ETA2Y,LT,1,0E.5) GO TO {303
60 TN 132
1303 CONTINUE

CORDFE (M)=sCORDF M) /2,0
CFSQEM)I=CRSOMI /2,0
GO TO 132

131 CONTINUE
CORDF (M)=0,0
CFEQ(M) a 0,0
CHIFPIt(M)EeMT2

132 CONTINUE
IF (UNSYM _NE 0) 6O TO 1325

e 1F (UNSYM,EW,0) ¢ONTINUE
Do 1324 1 = 1, JJM2
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1324
1325

L)

e Nu Ba |

{321

1322

1323

s BeleNe Eul

M = JJMAY ¢ | = 1
CHIFPI¢:M)e CHIFPI(I)
CONTINUE

CONTINUE

IF (AREAF,NE,0,0,4ND,CRARF ,NE, 0,03 GO T0 {34
DISCONTINUITIES FOR SURROUTINE INTGRT

DO 1321 I = 1, NDT
XDIS(I) = (YDTCI)mYAVG) /B2

CONTINUE
IF (NFLAPS,ER,2) GO To 1322
MDD & NDT 4 2

XOIS(NDT+y) = FTAy
XDISennT+2) ®  FTAR

6O TO 1323

CONTINUE

ND 2 NODT @« 4
¥DISINDNT+1) = ETAQ
X¥DISeNNT42Y = ETAZ
XOIS(NDT#3) = wETAy
YDISINDT4U) = =fETAP
CONTINUE

COMPUTE AREA OF THE FLaAP IF NOT GIVEN

FOR 4 SYMMETRIC WING ONLY THE aREa ON ETA,GT,p IS cONSIDERED,
50 4 FACTOR nF 2 1S NEEDED IF TWERE 1S ONLY & SINGLE FLaP

. AREAFP & AREAF

TFCAREAF NE_0) GO TO 133

WRITE (W&,6002)

WRITF (Wwéhyblbe)

CalL INTGRT¢JJml .JJMAX,JJMAx,ETA,STHETA.CORDF,ND,XDIS,YDIS,wb, -

1 0UT2, NLEET, VALUE) -

ARFAFP g BZ2aw2xVALUE
IF (UNSYM,EQ,0,AND,NFLAPS,EQ, 1) AREAFP = 2,0#AREAFP

Call INTGRT (JJMax, JJMaX, JIMax, ETa, STHETs, CORDF, NLEFT, YnIS,a
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T

133

17018, wWe,0UT, IND, VALUE)}
AREAF=VA) UE#B2#42 : _ :
IF (UNSYM, EG, 0,AND NFLAPS,EG,1) AREAF e 2,0«AREAF

CONTINUE
DIFAF z ABS(AREAF = AREAFP)

COMPUTE FLAP GB&R IF IT IS NOT SUPPLIED

134

135

CBARFP g CBAKF

IF (CBARF ,NE,0) GO TO 134

WRITFE cwa 6002)

WReITE (We,blhd)

CalL INTGRT(JJMI ,JJMAX.JJMAX ETA,%THETA CFSD,ND,XDIS,YNIS,uws, -
1 0UT2, NLEFT, VALUF)

CBARFP B HBaw3/(R,0%AREAF )*VALUE

IF (UNSYM,EG,n,AND,NFLAPS,Efl 1) CBARFP =z 2,n+(BARFP

CaLL INTGRT ¢JJMaX, JJIMaX, JJMaX, ETa, STHET4, CFSG, NLEFT, YDIS,-
12018, WG,UUT. ThND Yy VALLIEY

CBARF % Rwx3/(8,0wAREAF YyaVALUE
IF tUNSYM EG,0,AND NFLAPS,EQ,1Y CBARF = 2.0%«CBARF
CONTINUE

DIFCBF e ABS{CBARF » [CBARFP)

AF AWz AREAF /ARE AW

CBFCRWzCRARF /CRARW

DIFCRF = ABS(CRARF =« CBARFP)Y

NIFAE = 8 ABSCAREAF = AREAFP)

LAMDAC & ATAND ((XSI2 = XSI1), (ETa2 = ETal))
LAMDCD=L AMDACR2D

STORE FLAP CORNERS IN ETAF(2/,6)
ETAF(4,1)=ETAIR

ETAF(2,1)=ETAR -
ETAF(),R)6=gTAR

CETAF(2,2)==ETALR

CONTINUE -



Le

C
¢ COMPUTE- TANGENTS OF SWEEP ANGLES OF LEADING AND TRAILING EDGES

DYLMAX = XSILIP¢JIMAX) = XLENL)/ZR2

DXLMAX & ETA{JJMAX) + 1,000

Oyl & XSTLIP(L) = xL(1)/B?

oXL 4 £ 1,000 « ETA(])

DYTMAX & =XY(NT)/B2 ¢ XSILIP(JJIMAX) 4 CORDIP(JIMAX)

DYTY XSILIPCL1) ¢ CORDIPC(Y1) = XTr1)/R2
LAMLEL(JUMAXY = DYLMAX/DXLMAX

LAMLER{1) 2 DYLI/DXLY
-LAMTEL(JIMAX) = DY?HAX!DXLMAX
LAMTEREL) = DYTL/DXL1
c L)
DO 136 Mel,JJIMaxy
r . - B o
ByLLL & XSILIP¢M) w XSTLIPeMel)
nxLLL g  ETA(M) = ETA(M+1)Y
DYLT e KSILIPrm} * CORDIP(M) = XSILIP(M*1) = CORDIP{M#1)
LAMLEL (M) DYLLL/DXLLL
LAMTEL (M) DYLTL/ZDXLLL
LAM FRe¢Mel)z = AM F| ¢M)
LAMTER(Me¢1)s = AMTFEL ¢ M)
r o
136 CONTINUE
C
[ N = NUMBER OF CHORDWISE POINTS AT WHICH PRESSURES WILL nE COMPUTED
(of ‘
- IF(CcPRESS |EQ,0,0R NFLAPS,FG,0) GO TO 1700
READ (RS 5003) NC
TF (NCJLT+LeDR NF,GT 50) Nr 3 49
L

CossesCOMPUTING THE PRESSURE COEFFIEIENT FOR THE FL AP
CevessMODE OF PRESSURE 4T THF SPANWISE CONTROL POINT LOCATIONS
c

WRITE (Wh,600%)

WRITE (Wbs6004)

DIMETA = PI/FLOAT(NC+1)

DO 1520 N = |, NC
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THETA = FLOAT(N)&DTHETA
X{N) = wCOS(THETSA)
cHIEN) = (X (N)+1,)/2,
1520 SGyen) = SINETHETA)
WRITE (W6, 6035) (CHIEN) NE1,NCY
WRITF (W&, 60%6) cxth:.ualeC1
PAIR = NFLAPS ,G6T7, 1
COSLC = CUS(LAMDAC)
CONYIz SORT(1,=(MaCH*COSLE)x*2)/c0SLC
CON2amw2,/ (PLaCONY)
SIGNmY,
WRITE (w&,8001)
WRITE (W6,6004)
_ WRITE tw&,6038)
1550 CONTINUE
RO 1600 J = NRATIO, JJMAXp NRATIO
FTAJ & ETALJ)
WRITE (wh,6037) ETAJ .
DUMY & 2,/CORDIP(J)I*eONy
Y{R = DUMYX(ETA1 = ETAIR)
Y2R. % DUMYX(ETAJ = ETA2)
Yil = =DUMY*(ETAJHETALR)
Y2 = =~DUMYR(ETA¢ETAZ)Y
¥C4= 2, xCHIFPI(JY= 1,
SERTXC = SART (4 ~XCxX(C)
DUMY = CON2XE2tP(JI/78GRTXC
PO 1560 N = 1, NC
XNXC ® X¢N)= XC .
TFCABS(XNXC) o LT e q4E=T) XNXCZy,Ew?
TIR .2 Q(XNXC, =YLR)
T2R = Q(ANXL, =Y2R)
TiL, & Q(XNXC, »Y1L)
T2L = Q(XNXC, =Y2()
DCP(N} B DUMY * BQAX(N) « ALUG( TIR/T2R
1560 IF(PAIR) DCP(N) = DCP(N) + DUMYRSEX({N)I#ALOG(TIL/TaL)*SI0N
WRITE (wé,6041) ¢(DCP(N) /N1, NCY
1600 CONTINUE R . -
IF ( NOT PaIR OR, SIGN,LT,0,) 0 TO 1700
WRITE (wb,&001) .
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By

1700

WRITE (We,56004)

WRITF

(Nbrbq393

SIGN = wi!
GO TO 1580
CONTINUE

LINE PRINTER DUTPUT

WRITE
WRITE
WRITF
WelTE
WRITE

the,8001)
(Woe o004
(wb,600%)
(Wb,6020)
(Wb ys009) AREAW, DIFAW

WRITE(W6,6301) BREF

WRITE

(Whr&008) R2

BRATSBREF /B2~
WRITE (W6, 63021BRAT

WRITE
WRITE
WRITE
WRITE
WRITF
WRITE

(We,6011) CBARW, DIFCR
(Wbp6010) CORDSS
{Wesbn12) 4R, DIFAR
(Weyp6013) TR

{kb,6014) SSCBAR, DIFSS
tWes 6015y CBARCD, DIFGE

WRITE(We,6151) MACH

WRITFE
weklTE
WRITE
WrRITE
WRITE
WRITE
WRITE
WRITE
WRITF

(wba6002)

(Wa,60U2)

(Wb, 6001)

(Nes6002)

(wars6016) LESCAL |
(Whape01T7Y eYLOI)oXL(T)olmi N Y
{Wpyb002)

(Worb018Y TESCaY

(Whpb01T) (YTCIY,XTe2),1e1,NT )

IF (NDL,EQ,03 GO TO 1A03
IF (LETYPE,EQ,0) GO Tn 180%

WRITE
WRITE
WRITF
wrlTE

(W&,6001)
(hasb002)
(kb,&170)
thhpa002)
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oamn

DO

1801

1802

{Ro3

1246

YR Y

WRITE t“b:bl723 (YnLeId, et ,NDLY
CONTINUE . - .

IF (NDT,EQ_0) GO TO 1802

IF. tTETYPE EQG,0) GO TO 1882

IF (LETYPEER,O0)WRITE (Wé, e0011

WRITE (W&,6002)

WRITF (wWo,&171)

WRITE (wh,e002)

WRITE (N6;617E) (YDT(I) Isi,NDTY
COMYINUE

If (TRNANG,EB,0,) GO Ja 1803

WRITE (W6,6043)

1F CTRNFRM, LT, 0) WRITE(Keronud) TRNANG
1FCTRNFRM,FQ,0) WRYTE(Wb,6045) TRNANG
I1F ¢ TRNFRM, GTtOI WRITE (W6,6046) TRNANG
CONTINUE _ .

IF (NFLAPS, EG ,0) GO YO $249

PRINT THE FLaP DATA

HRITE.rhs 5001)-

WRITE (Wéerb(oU)

WRITE. (Wb26112)

WRITE (we,a108) LAMDCD

WRITE ¢Wh,6134dy aFaw, CBFCR«

WRITE (Wmnrby135) AREAF, DIFAF, CRARF,
IFENFLAPS s Fl, 2) GO TQ 1247

IF (UNSYM,EQ,0% . GO TO-{248

UNSYMMETRICAL WING = SINGLE FLAP

WRITE (we,6161)

WRITE (wesb115) ETayR, ETA2, CHIy, CH
WRITE (we,6117) CYFL1), RYF(2), X811,
0 TO 1209

CONTINUE

SINGLE SYMETRICAL FLaP

DIFCRF

Iz
X812
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YTy

WRITE (We,61%2) ETALR, ETAL, ETaA2, CHI2, CHI1, CHI?
WRITF (w6,6133) X512, XSI11, X812, CYF(2), CYF(1), CYF(2)
GO0 TD (249

1247 EONTINUE

SYMMETRICAL WING » TwO FLAPS

WRITE (We,&129)

WRITE (wWapb115) ETAIR, ETA2; CHIY, CHIZ

WRITE (westllT) CYPCY), CYR(2), XSIL, X512

WRITE twé, 6131) |

WRITE (Warbi15) ETAF(1s2), ETAF(2,2), Chl2, CHIy

WRITE ¢wb,6117) CcYr(2), CYF(Y), XS12, XS}
1249 CONTINUE ' :

IFCIPINFO EG, Q) 60 TO 125%

WRITE (we,6001)

WRITE (wd, h004) -

IfF (UNSYM,EG, 0% JJMP = JJUMg

IF (UNSYM NE,0Y JIMP g JJMAX

1F (NFLAPS,EQ,0) #0 Tn 1251

WRITE (wh,6a107) i

DO 1258 Js,JJMF

ETAJzETACD)

WKITE ¢wW6,6105) ETaJ, XSILIP¢J), CORDIP¢J), cHIFPL(J), c2IP(J)y =

| LAMLELCI) s LAMLEREI), LAMTEL 1), LAMTERED)
1250 CONTINUE .

G0 TO 4255
125y CONTINUE _

WRITF tWe,bH158)

DO 1292 J = |, JJMP

ETAJ=ETACJY |

WRITE (WarelnS) ETaJ, XSILIP(J), CORDIP(J), LAMLEL(J)s LaMLw

LEREJ)r LAMYEL L), LAMTERE]D)
1252 CONTINUE
1255 CONTINUE

WRITE (whr6001)

WRITE (wh,6002)

WRITF (W6,6109)

DO 1260 P=1,PP
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WRITE (wéers105) CHICP(P)
{260 CONTINUE

WRITE (Wb090003

WRITE (Whrb6110)

WRITE twh,6002)

DG 4300 N=i,NF

INDEXININDEX (N)«NRATIO

ETAN m ETACINDEX)

WRITE (Wby6105) ETAN
1300 CONTINUE

WRITE{Wh,6305) JJMLN'

B :
c UNIT 7 OUTPUT
¢

IF (NOT ,NE, 0) WRITF (W6,6303)
IF (NO7Y .hv, 0) GO T0 213
r
Cosesas GEMFIL IS° SUBROUTINE WHICH COMPUTES THE GEOMETRY FILE NAME AND
CoresalSSUES APPROPRIATE DDEF COMMANDS, THIS SUARDUTINE IS TO ®E USED ONLY
CreseasaON THE AMEST TSS COMPUTER SYSTEM,
C . ‘
CaLL -GEMFIL(ID)
REWIND WY
IF (NDL JLE« 0) GO 7D 244
no e11 1.= 1, NOL .
yoLeld x  yDL(l)/sB2
214 CONTIMUE -
214 ND| = MAXD (NDi» I)
IF (NDT LE, 0y GO TO 215
bo 292 1 = y, NDT
YbTCr) : YDT(1)/B2 s
212 CONTINUE ’
218 NDT = MAXH(NDT, 1)
WRITE (W?) IPBs PPy Nps CWTYPE, SWTYPE, UNSYM, NDL, NDT, NN, JJMAX,=
| NFLAPS, TITLE, NYITL
CaCBARBR
BR=BRAT
KeNF
PePP
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213

o0 D

179

180

NxND(
LeNDY
JeJJMaX

WRITE(N7)(CHICPII)plalpP)rfNINDEX{IJrI=1,KJ;tLAHLELtI)pI=1oJ)rtLﬁH-

ILERITI) v Il o d) o CLAMTELCE) o121, ), CLAMTER(T), 2151,0),

LCETACIYo1200d) ) (STHETACI) p 131,09 (XSILIPCY),151,4J), (CORDT -
1PCI) o1zl s d)pBRyC, ARy TRy MACH, (YD CIY, TR, N), CYDTCT) 21,010
- IF (NFLAPS NE,Q)WRITE(WT) MACH, LAMDAC, CBFCBW, AFAW, ETAl, ETA2, »

1XLF, CYF, X811, X812,
1pJdMaxy -

ENDFILE w7

WRITE (¥6,6304)
CONTINUE

CCHIFPICI) I21,JMAX),

DOUNWASH VALUES FUR UNIT &
ALFAB E ARRAY QF DOWNwASM VALUES

WRITE (we,6001)

NEYM 5 f

NASYM g 0

DO {79 1 = L, 10

IF (RCS(I)) NSYM g NSYM 4 |

IF (BCAS(I)) NASYM g NASYM 4 |

CONTINUE |

IF (NSYM EQ,0,AND ,NASYM,EQ,0) WRITE (Wé,6174)
IF (N8YM EQ,0,AND,NASYM EQ,0) 4O TO 194

LOGY = NOB ,EWG, 0

ID3=0n

MePz (NF+1)/2

TF CUNSYM NE, 0 ) MHP g MM '
MMPAINF /2

IFCUNSYM NE,0)MMPAgMM

DO 180 M=y, MM
INDEXSNINDEX (M)
ETACP(M)gETA(CINDEX)
CONTINUE

IFC,NOT.LOGYY GO To 1809

(C2IP(1),sI2]lm
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CveossBCFLL 18 A SUBROUTINE WHICH COMPUTES THE BOUNDARY CONDITION FILE NAME
CoeaesAND ISSUES APPROPRIATE DDEF COMMANDS, THIS SURRQUTINE 1S 7O RE USED ONLY
CovsssON THE AMES!' TSS COMPUTER SYSTEM,
c- e

103=0. _
. CaLL BCFIL(¢ID1,1D3)

IFELOGY) REWIND WaR

IF (LOGYIWRITE (W8) ID,ID3I,TITLE, UNSYM, NSYM, NaSYM, BLS, BCAS,
1PP,CWTYPE ,N¢ pMMP, MMP A, SWTYPE , (CHICP(P) ,P=1,PP) -
2(NINDEX (M) M1, MMP), (ETACP (M), M1, MMP)
1809 CONTINUE '

WRITE (wWasb002)

1F (LOGLIWRITE (W6,6175)
IF  ¢yNOT,LUGLIWRITE (W6,6300)
WRITF (We,b002) : )
NMAX = NF ,

IF CUNSYM,EG,0) NMAX & (NFvy)/2
1F (4,NOQT,BCSC1)) GO TO 182

UNIFORM DOWNWASH MODE

e B u e )

DD- 181 N = 1, NMAX
po 84 P x 4, PP
ALFAB(P)N) = 1,0
181 CONTINUE . -
1F (LOGLIWRITE (WB) ((ALFAB(P/N),PzqsPP),Nai s NMAX)
WRITE (We,bl04)
WRITF (Wé,6152)
WRITE ftHa,blod)
ASSIGN (82 TO 1LORO .
60 T0 301
182 CONTINUE
IF ¢, NOT, BCS8¢2)) GO TO 184

PITCHING MODE

Iz My Ee ]

DO 183 N & 1, NMAX
pe 83 P = y, PP
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183

184

185"

186

JRA 2 NRATIOXNINDEX(N)
ALFAB(P, N) = (XSILIP(JRA) ¢ pHICF(P)*cORDIPrJRA))I*SScBAR
CONTINUE '
1F (LOGYIWRITE (W8) (CALFABCP,N) Pz )PPy, Nz NMAX)Y
WRITE (we,6104)
WRITE (whe183)
WRITE ¢whpbinu)
ASSIGN (84 TO LOAC
GO TO 301
EONYINUE
IF ¢, NOT _BCS(3)) GO TO 186

LINEAR SYMMETRIC TWIST

DO 185 N & 1, NMAYX

PO 185 B & §, PP o

JRE - & NRATIORNINDEX(N)
ALFAB (P,N) sDABS(ETA{JRA))
CONTINUE

IF (LOGYI)IWRITE (WB) ((ALFABEP,N),Px{,PP),Ney NMAX)
WRITF thésbl0d)

WRITF (wbs615T)

WRITE (Wopal04)

ASSIGN 186 T0 LORD

RO 10 3oi
CONTLINUYE

IF (,NOT,BCSC4)) GO TO 188

CaLL TO FLPDWN

CALL FLPDWN(CWTYPE, LL, PP, NF, MACH, NFLAPS, NN, JJMaX,TITLe
JE, LAMDAC, NINDEX, CuWICP, LaMLEL, LAMLER, LAMYFL, LAMTER,ETAf, "
IRSpWBpETAp ) -
1 STWETA, XSILIP, CORDIP, CHIFPI, C21P, ALPHA)

IF (NFLAPS,EQ,1) 60 TO (872

DO (871 N = t, NMAX

NFN = NMNp 4 ] = N

PO 1871y P = 1, PP

ALFABR(P,NYy = w(ALPHA(LL,P,N) » ALPHACLL,P,NFN)Y)
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SO0

18714

1872

1873
1874

(87%
187

CONTINUE

GG TD ¢B7

CONTINUE

IF (UNSYM, EQ, 0y GO TO 1874
PO 1873 N = 1, NMAY

DO 1BTI P = ), PP
ALFABEP,N) =zeALPHA(LL,P,N)
CONTINUE ‘
GO0 10 187
CONTINUE

B0 1875 N = 3, NmAYX _
DO 1875 P = |, PP
ALFAR(P,N) a=ALPHA(LL,P,MN)
CONTINUE

COMTINUE

WRITF fWhpbing)

WRITE (wh,6154)

WRITE (Wh,;&104)

ASSIGN 188 TO LOrO

g0 T0 201
- 188

1894
189
190

CONTINUt | o
LF;B(PP NMAK) READ FROM CARDS

po 189 I =%, 10
1¥ (NOT,BCS¢I)) GO TO 189
READ (95.50023 CCRALFARCPyN) yPuqsPP) Nz NMAX)
1¢ (LOGLIWRITE (wWB) ((ALFAB(P,N),Px1,PPY,NalNrAX)
WRITE (Werbl04)
WRITE (Wbrby156)
WRTITE (hb,0l04)
Do 1891 N 2.1, NMAY
WRITE rwe,6105) (ALFAB(F,N),Prl, PPy
CONTINUE
CONTINUE
CONTINUE
IF (UNSYM Fu _0) NMAX s NF 2
IF ¢,MOT, rcAS¢1)) 6O TO 192
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s g

n Ny Ee ]

1914

192

sz Y5 B

193

194

UNIFORM ANTI«SYMMETRIC MODE

DO 194 N & 1, NKAYX
DO 191 P = |, PP
JRA & NRATIOWNINDEX(N)
ALFAB(P,N) = DSIGN(1,P0,ETA(JRA))
IFCDABSCETA(JIRA)) LT, 1, 0.51 ALFAB(P,N)=(,
CONTINUE
IF (LOGIIWRITE (W8) ((ALFAB(P,N),Ps1,PP),Nal,NMAX)
WRITE (Werb104)
WRITF (wé,6159)
WRITE (Wé,b104)
ASSIGN 192 TO LORD
60 Y0 301
CONTINUE
IF ¢ NOT,BCASC2)) 60 TO {94

LINEAR ANTISYMMETRIE Tw1st

DO 193 N B 1, NMAX
PG (93 P = ¢, PP

JRA B NRATTORNINDEX(N)
ALFAB(P,N) = =ETA(JRA)
CONTINUE

IF (LOGIIWRITE (W8) (CALFAB(P,N),Pay PPY,NuysNHAX)
KRITE tWepelnd)

WRITE (Worbis()

WRITE (wa,6104)

ASSIGN 194 TO { QR0

GO TD 3014

CONTYINUVE _

IF ( NOT _BCAS(3)) 60 TO {98

CaLL TO FLPDWN

IF ¢,NOT, BCS(4))CALL FLPDWN(CWTYPE, LL, PP, NF, MACH, NF|APa
18, NN, JIMaX,TeTLE, LAMDAC, NINDEX, CwWICP,LAMLEL, LAHLERp LAMTEL p =
1 LAMTER, ETam,R5,w6,ETA, STHETA, XSILIP, coaa;P -

1C21P, ALPHA)



88

s Ba kel

19%

196

1974

197

198

201

DO 195 N & §, NMAX
NF N ‘B NF & 1 = N
DO 195 P = 1, PP
ALFAB(P,N) = w(ALPHA(LL,P,Ny = ALPHA(LL,P,NFNY)
cONTINVE
WRITE (we,6104)
WRITE (wé,6155)
WRITE (Wépbindg)
ASSIGN 196 T0 LOCO
G0 T0 20!
CONTINUE

ALFAB(PP,NMAX) READ FROM CARDS

O 197°1 =4, 10

IF ¢ NOT BCAS¢1)) GO TD 197 .

READ tRS;SOORJ CCALFAB(PIND, P=1:PP)nN=1:N"A!)

IF (LOGLIWRITE (WB) (CALFAB(P,N),P31,PPI, Nal NMAX)
WRITE (we,6104)

WRITE (Whre158)

WRITE (Wep6104)

Do 1971 N = 1, NMAY

WRITE be 6105) (ALFAB¢P,N),P=1],PPy
CONTINUE
CONTINUE

CONTINVE
IF (LOGY) ENNFILE w8
5ToP :

CONTINUE Lo

DD Y400 P w §, PP
DO 1400 N = 1, NmAY
I = NRATIO » NINDEX(N)

S TDUM = CHICP(P) ,GY, CHIFPI(I)

Z = ETA(Y)

IFeTOUM [ AND, (ABS(ZwETAL) ,LE, 1,E=S ,UR, ABS(Z=ETA2)
I ALFABC(P,N) = - ALpAB(P,N) + 0,8

TOUm = TDUM _AND, SNGLCETACI)),LT, ETAZ2 = | ,E=5

LE,

1,E=5))»
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TDUM = TDUM AND, SNGLCETA(I)),GT, ETAL + {,E=S
IFETDUM) ALFABCP,NY = ALFAB(P,N) ¢ 10
1400 CONTINUE
IF (LOGLIWRITE (WB) (CALFAH(P,N),P=1,PP),Nal,NuaX)
DO 1510 N =y, NMAYX '
WRITE (Wé6)6108) (AL FAB(P,N),Pzl, PP)
1510 CONTINUE _
GO TO LOCO, (188,196)
301 CONTINUE
DO 302 N = 1, NMAX
WRITE (Werb105) (ALFAB(P,N),Pay,PP)
392 CONTINUE
GO YO LORO, (182, 184, 186, 190, 192, 194y

FORMAT STATEMENTSl‘

ia Ns AaNgl

t.....THE FOLLONING FURMAT DEPENDS GN THE INTEGER WORp LENGTH
CaucocOF THE CUMPUTER REING USED

CensssCHANGE THWE FOLLOWING Foﬁnar AS REQUIRED RY INTERER WORD LENGTH
5001 FORMAT¢R20484)

5002 FORMAT(BF10,0)

5003 FORMATLIAIS)

S004 FORMaTeioL1)

5005 FORMAT(2IS, 3F10,0)
c

6001 FORMAT 1ML

6002 FORMAT(1mg)

6003 FORMAT N )

6004 FORMAT(///7)

6005 FORMAT ¢ 1 X, UOMGEOMETRICAL DATA FOR THE FLAPPED WING 3
Cavwgs CHANGE THE FOLLOWING FORMAT 48 REQUIRED RY INTEGER wORD LENGTH
6006 FORMAT(26WOTITLE OF CONFIGURATION 3 , 7X, 20A4)

6007 FORMAT ¢33HOASSIGNED IDENTIFICATION NUMBER = ,15)

6008 FURMAT(37R B2, EFFECTIVE SEMI=SPAN riM=F12,5)
6009 FORMAT(LIX 124 WINg AREA ,24%,1WE , ¥12,5, 3X»1H{ ¢+ F12,5,1H} )
6010 FORMAT(iX,134 ROOT CHORD ,23X,1H=,F12,5)

b0g1 FORMATC3TH  CBAR, LONG, REF, LENGTM M3, F 1255 3%,
ERLIY F12,5,18)

i=



.

c . . .
6n3e FORMAT ¢ JUGHOCHORDWISE STATIONS FDR THE PRESSURE eQEFFICIENT

6012 FORMAT( 16HO ASPECT RATIO , 21X,i1Mx , F12,5, 3X,1HC »¥12,5, 1H))
6043 FORMAT(1y,14H TAPER RATIO , 22y,iHs , F12,5)

6034 FORMAT(IX,33H BREF/CBAR s 3X,1HE , F12,5, .
1 3N AN ¢ Fl2,5,1H) ) ‘
6015 FORMAT(1X,34H CBAR/ROOT CHORD v Xp1H= , F1245, =

{ I,iHe o FL12,5,1H) )
6016 FORMAT(L{X,28H Lfﬁblnﬁ EDGE CowQRDINATES ,S5X%, $16H(SCALE FACTAR = «
1, FAQ,H, 1HJ/!;11!| 2HYL 11!;2HXL)
6017 FORMAT(2F13,5) ‘
6018 FORMAT (1X,28H TRAILING ENGE COwORDINATES,SX, 16H¢SCALE FACTOR =
L .p F10,6, 1HY//7211X, 2WYT) 11X,2HXT) :
6016 FORMAT(IMO/3{HOFLAPPED WING GEQMETRY PROGRAM /314 Ez=zsz=cIIxs2ca
1'===~z===-=-==a /)
6020 FORMAT(1HO/1IHOWING DATA /11lH smmeomwaws /{M0)
6021 FORMATC//10RHOCWTYPE = ,I3,40H SWTYPE = ,13,10H IPINFO = ,13,10H CPe
1RESS = ,13/10m UNSYM = ,13/10H4 TRNgRM & ,13/104 OUT = ,13/10H =
-INQ7 . = L, 13/10mM NOB . =2 L,13)

6035 FOPMAT (  /49MQOCHORDWISE STATIONS FOR THE PRESSURE COEFFICIENT
SEEE S s 3IH(PERCENT LDCAL CHORD FROM L,E.)s//,(2P10F12,5))

L 4SHIFRACTION Op (OCAL SEMI=CHORD pROM MID=CHORD),/(10F12,9) )

e B . _
6037 FORMAT ¢ 26HOSPANWISE PDSITION, ETA 3 , F8,5)

C

6038 FORMAT (1HO,43HPRESSURE COEFFICIENT FOR THE SYMMETRIC FlLaP, -
g 1 §dm PRESSURF MOPNE 7 77)

¢

6039 FORMAT (1X, HQHPRESSURE COEFFICIENT FOR THE ANTILSYMMETRIC FL AP, .
1 1dn PPESSURE MONE, /77

64041 FURMAT(IOPIE,S)

60u2 FORMAT ((X,5{HTHE NUMBERS IN PARENTHESES ARE ERROR ESTIMATES .
i . /30w (SEE PROgRAM DOCUMENTATION) )

60u3 FORMAT (SOMQTHE ABOVE VALUES WERE DETERMINED BY APPLYING )

604y FORMAT (1X,2Ha + FTe3s49H DEGREE cﬁaNKING TRANSFORMATION TO THE INe
1PUT )

6045 FORMAT (141X, 244 , F7,3,49H DEGREE SHElRING TRANSFORMATION TO THE Ine
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1RUT ) _

6046 FORMAT (1X,2HA , F7,3,09H DEGREE ROTATION TRANSFORMATION TO THE INw
1PUT )

(o}

6104 FORMAT ¢///7)

6105 FORMAT (9F14.,%)

6107 FORMAT (1X,44dHGEOMETRIc AL DATA AT THE INTEGRATION STATIONS, -
1 /4y 10x, 3IWETA, TX, BuXx(LE)/B2, 9%, SuC/B2, 5%, I1SW{X(LE)»e
IX(RLIIZC, SX, 2WCE, 10X, &nTANLEL, B8X, bMTANLER,8X, -
{ 6HMTANTEL, 8X, &WTANTER) :

6108 FORMAY ¢24HpRINGELINE SWEEF s ,F12,5, 3X, THDEGREES

6109 FORMAT ((X,S{HCHORDWISE cONTROL POINT LOCATIONS REFERENCED 7O THE,»
{ 1€m LOCAL CWDRD,///) '

6110 FORMAT(1X, 504 SPANWISE CONTROL POINT LOCATIONS REFERENCED T0 B2 3

6112 FORMAT ({0H FLAP DATA /(0H wesumusms /{HO)

6115 FORMAT ({X,3THSPANWISE LOCATION OF FLAP EDGES/B2  ,/,2F12,5,/,40Hs
1 RELATIVE CWORDWISE {OCATIONS O CORNERS,/2r12,5)

6417 FORMAT (  32W CHORD LENGTWS AT FL4AP EDGES ARE,/,2F12,5,/, "

- | 25H XS1'8 OfF TWE CORNERS ARE,/,2¢12,5)

6129 FORMAT (1X,//,20M FOR FLAP NUMBER ONE)

6134 FORMAT (4X,//,20H FOR FLAP NUMBER Tw0)

6132 FORMAT (1X,//,86M DATA FOR THE SINGLE FLAP (L,MN,S5,» CENTERLINE,,

1 TH RyMaS8)p /770254 SPANWISE POSITIONS/R2 p/:!FngS;//, -
1 52K CHORDWISE LOCATYONS (PERCENT LOCAL CHORD FROM L,E.), »
1 /+2P3F15,5)

6133 FARMAT (1X,//,%7H CHaRDOWISE LOCATIONS (ACTUAL PpS/B2y /3F15,9, »
| /7,140 CRADORE LENGTHS,/,3F15,%5)

6134 FORMAT (24H FLAP AREA/WING AREA = , F12,5/, 24H FLAF CBA-
1R/WING CBAR = , F12,%)

6135 FORMAT (11X, 23IWMFLAP AREA s, F12,5, 3%, {H(,F12,5,1H),/»
i, 24K CUBAR OF TWE ¢ AP = 4 r12,5, 3X, 1Ht, F12,5, 1H))

6151 FORMAT (2X,12H MaACH NUMBER, 23X, {He,F12,5)

6152 FORMAT (4X, 4OHUNIFORM DOWNNWASH MODE

6153 FORMAT ({X, UOHPYITCHING MODE

615U FORMAT ¢1X, 4OMCOMPUTED RY FLPDWN ¢SYMETRIe MODEY

6165 FORMAT (31X, 4O0WCOMPUTED nY FLPDWN (ANTI=SYMETRIf MODE)
6156 FORMAT (11X, 4OMDISTRIBUTIONS READ FROM CARDS

6187 FORMAT (i1X, dOWLINEAR SYMMETRIC TwIST

6158 FORMAT (41X, 4uMGEOMETRICAL DATA AT THE INTEGRATION STATIONS, -

Tl Al Nl A bl AP
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1 7/, 10X, 3HETA:, 7Xs BWX(LE)}/BR2, X, 4HC/BZ, 9X, &HTANLEL, =
18x, 6MTANLER, BX, 6W4TANTEL, 8X, 6WTANTER)
6159 FORMaT (14X, UOMUNIFORM aNTIwSYMMETRIC )
6160 FORMAT (11X, JOMLINEAR ANTI=SYMMETRIC TWIST
6161 FORMAT (1X, 7/, 4OH DATA FOR & SING E ASYMMETRICA| FLAP )
6162 FORMAT (1X,4o0M INTEGRATIONS FOR THE WING AREA
b 64 FORMAT (X, 40H INTEGRATIONS FOR THE WING CPRaR
6166 FORMAT (1X,40mM INTEGRATIONS FOR THE FLAP AREA
6168 FORMAT (1X,40% INTEGRATIONS POR THE FLAP CBaR
6170 FORMAT ((X,d0HTHE WING HaS KINKS IN THE LEADING EDGE , Um
L1OWAT TWE FOLLOWING ETA LOCATIONS oY :
6171 FORMAT (1X,40HTHE WING Ha® KINKS IN THWE TRAILING EDGE , de
10WAT THE FOLLOWING ETA LOCATIONS )
6172 FORMAT (F15,5)
6174 FORMAT ¢ deHoND BOUNDARY CONDITIONS WFRE STORED ON UNIY Wa )
6175 FORMAT ¢ . 42HOTHE FOLLOWING SETS OF BOUNDARY CONDITIONS -
I 40w WERE STORED ON UNYT WA )

L=

L S A el

c
6201 FORMAT (X, 29HBAD FLAP GEOMETRY YFPY{ ,GF,YF2, 4X, 6HYFY = , F15,5, =
1 4x, 6HYF2 & F15,%)
&202 FORMAT (1x, HEHNUNﬁEﬁ OF CONTROL POINTS MUST RBE PGSITIvE Um
‘- 1%, &uPP =, 15, 4X, 6HNF = , 15)
6203 FORMAT( S0M0  ERRORm=wJJMay  NUST BE MADE AN ODD NUMRBER /=
o110 JUMAY =, 16, 10X, S5HNN B2 , 16 ) '
6205 FORMAT (1X, 8HSTOP 350y
6206 FOQMATc1Xp5uHNN MUST BE ASSIGNED A VALUE wHEN SWTYPE IS NOT ZERD
1 )
6300  FORMAT( TEHDTHF FOLLOWING SETS oF BOUNDARY CONDITIONS WERE £OM=
{PUTED RUT NOT. STORED )
6301 FORMAT ¢37H  BREF, LaT, REF, LENGTH ' ELLPF F12,5)
63p2 FORMaT(yyiW  BREF, B2 , 26X, {H®, F12,5)
6303 pORMATf/fﬂTHONO GEOMETRY INFORMATION MAS STORFD ON UNIT W7 )
6300 FORMAT¢//5uH0THE GECMETRY INFORMATION HaAS BEEN STORED ON UNIT W7
| )
6305 FaRMAngfflx 7HJJnax 8 JY4//7177017777)
- ENP
END END  END END END END ENp ENpD END END END END END END END END
END END END ENPD END END END ENp END END END END END END  ENPM  END
ENp END END END END END ENN® ENp END END END END END END ENB  END
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END

110

120

200
21¢

220

230

250
155

260
265

2re

END END END END END END END END END END END END END

SURROUTINE CODIM (YT, XT)NI,T,)ANS,NA,XK)
A CONTROLLED OEVIATION ITERPOLATION METHOD

DOURLE PRECISION T
BIMENSION  XI(NI), YIONI), TUNAYs, ANS(NA)

NeNI

SIGN = 1,0 @ ,
IF (XI(NI) LT XI¢43) SIGN = 1,0
po 910 If=),nA : '
X=Y(1E)

IF(N=2)110,120,200

Y = YI(N)

GO YO 900

Y2 (YI(2)aYIC1D)/7EXT02)mXT (1)) (XLXT01)) #¥YYCy)
G0 TO 909

J =

IF (SIGNa(XI¢J) = X))y 230,220,250

Y =2YICJ) '

Go To 900

J B Jel

IF¢JeNY210,210,250

Je3

JJ =y

G0 TD 28%

IFtJeN)280,26%.,270

J & Nmi

JJ & 2

G0 TO 28%

YE (YI(NYwYTNmi))/ZUNTEN) o XT(Nm1d) ¥ (XaXT(Ngl))+YT(Na])

END

END



%6

2an
285
290
295

GO TO 900

JJ = 3
IF(N=3)290,290,295
J = 3 7

K 8 ftw»i

M B K__él

L e I

At = XeXT(M)

AP u XwXI(K)

A3 ® X=XI(J)

AL 2 (X=XT(K))/Z(XT(J)=XTEK))

S » ALWYI(J)*(q0wAL)eY]I(K)

Cla ABwAR/(C(XI(M)mXTI(K))w(XT(M)=XT(J)))
Cae ALwAZ/((XI(KImXL(M)In(XI(K)wXTCJ)))
38 Awd /L (XT(JImXI(M))W(XT(JI)mXT(K]D)
Pl & CIayTI(MI+C2xYI(K)ISCRnvT L))

" TF(Ne3)305,305,310

305

310

315
320

33n

350

400

Pe & Py

GO TO 348

AU & XauXIC(L)

cUde AUNAZ/C(XTEKI=XTCIII* (XTI (KXY CL)))
C5a A2#A4/({XI(J) YD (K)I*(XIC(SImXTI(L)))
Com AZ«A2/((XI(L)mXI(KIIW(XTI(L)wXTEJ)))
pe 5 CUrvyI(K)I+CSeyy(JieCaryy(L)

GO TO ¢320,330,350Y,44

PP = Py :

AL = (XeXTI(1))/7(XIC2)ymXI(1))

S 3 aLwYI(2)¢ (1,000 xvIcY)

Piz § & xkw(P2=8)

GO TO 350

P1 = P2 S

AL = (XeXI(Nml3})/(XI(Ny=XI(NmiY)
§ = AL®YIIN) #(1,0mal)avIrN=y)
P2 u Se yKw(PlwS)

F{ = ABS(PleS)

E2 = ApS(p2e=§)
IFCEL+E23400,400,410

Y = 8

GO TO 900
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=,

U1o BY = (EIwAL)/CE{wALS(1,0mAL)WED)
Y = BT*p2+4(1,0=RT)%p]
G900 ANS(IE)=mY
gin CONTINUE
RETURN
Enn _
END- END END  END END  END END ENp  END END END END END END END END
END - END END  END END  END ENB  END  END END END ENp END END END  END
END  END END END END END END ENp END END ENR END END END END END
FNOD  END END END END END ENR  ENm ENM END END END END END END  END

SURROUTINE sTRAIr(FIN.xIN.NlN.XDuT.FOUT,NUUT,MRITE)

t
C THIS 1S & SUBROUTINE TO DETERMINE THE FUNCTION FOUT AT THE
e XOUT LDCATIONS USING LINEaR INT{RPBLATION FROM TWE
£ thN FINY T4BLE,
.
c x:N MUST EITHER BE IN sSCENDING OR DESCENDING ORDER),
C XOUT MaY BE IN ANY NUMERICal ORDER,
€ NIM MAY BE 1, IN whNICw CASE TRE VALUE FINCY) 1S ASSIGNED TO ¢Fnuty,
c,
Paxwwen THIS VERSION IS PARTIALLY DOURLE PRECISION saxwxn
c

ROURLE PRECISION XOUT,X

REAL LINIT

DIMENSION XINCNIN),FINCNINY,,XOUT(NOUT),EDUTNDUT)
. LINITOX) X1 aX2sF1,,FR)EFI*(F2=FLY/X2mX1)n(X=x1)
e .
o
o

IFtNIN.EG 1Y GO T0 600

- S8IGNEY,
TFEXINCL) 6T, xINc23351sh=.1.
NUPR&NTN-l

DO SN0 NQmy, NOUT
IF(SIGN*XOUT(ND) 6T SIANEXIN{2)) 60 TO j00
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FOUT(ND) = LINIT(XOUTINO) »XINCI)  XINCR),FINCL) FINCR))
G0 TR S00
{00 IF¢ESIGN*XOUT (NO)} LT SIGNaXINENUPRY) 60 TO 200
FOUTEND) = LINITCXOUT(NO) pXINENUPR) ,XINCNIN) pFINCNUPRY FINININY)
60 TO 500 .
200 CUNTINUE '
po 300 NI=23,NUPR
TFCSIGNAXOUT(ND) GF,SIGN®XINCNI}) GO TO 300
FOUT(ND) = L;NIsznUT(ND)pXINch-il XIN(NT),
IFIN(NI=1),FIN(N]I))

GO To 500

300 CONTINUE

e

4 WRITE(NRITE, 1) XIN

] FORMAT (M1, 'TaBLE NOT IN aSCENDING OR DESECENDING ORNER INY -
10! sUB, STRAITI/(1Xs1PF20,5)) -
STNP 13 -

c e _

500 COUNTINUE

' _RETURN

600 PO ef{g NOe1,NOUT

610 ° FOUT(ND)SFIN(Y)

© . RETURN

© U END .

END END END END END END ENM  ENp END END END  END  END  END  ENPM END
END END END END END END END END END  END ENR END END  END  END  END
END  END  ENp  END END END END ENn  END END  END END  END END  END  END
ENp ENR  END END ENPD END END  END ENB END END END END  END FENR END

SUBRGUTINE INTGRT fJJl JJIR, JJMA!. E14, STHETA, F, ND, X, Y,u,
fOUTR, NLEFT, VaiU}

CCCCCCCCCCCCCCCCCCCCFCCCﬁCFCCCCCCCCCCCCCCCCC'ECCCCCCCCCCCCCCCCCCFCCCCCCCCCCCFCCC

£ .

£ PROGRaM TO INTEGRATE F(X)#SINgX) FROM o TO PI BY & TRAPEZOQIDaL RULE"
€ MODIFIED TO sLLOW FOR SPECIFIED DISCONTINUITIES,

e THE DISCONTINUITIES MaAY BE DISCONTINUITIES IN SLDPE OR ValLUE,

iz Re e Ne
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ﬁCCCCCCCCCCCCCCCCCCCCCCﬁCCCCCCCCCCCCCCECCCCECCCCCCCCCCCCCCCCCCCCCCCGCCCC€CCCCCQ

f

IF AnNY DISCONTINUITY IS & DISCONTINUITY IN VALUE AND THE LOCATION

OF THE DISeONIUITY COINCIDES WITH AN INTEGRATION POINT, THE PROGRAM
ASSUMES THAT THE CORRESPONDING ELEMENT OF F 15 FILLED WITH THF LIMIT
AVERAGE VALUE,

THE PROGRAM I8 WRITTEN TO BE MACHINE INDEPENDENT

JJ-
JJIR
JIMAX
ETa
STHETA
F

CND
x .
¥

NUTR
NLEFT
VaLu

H AR

A VECTOR CONTAINING THE DISCONTINUITIES

NUMBER OF STATIONS TO USE IN THME INTEGRATION
NUMBER 0OF YALUES OF F

NUMBER OF VALUES OF ETA AND STHETA
COS¢THETAY AT JJIMAX STATIONS

SINC¢THETAY AT JJMaX STATIONS

THE FUNCTION « VALUES AT JJR STATIONS

THE NUMBER OF DISCONTINUITIES

THE X VECTOR AFTER REORDERING FROM WIGH TO LOW aND .
ELIMINATING VALUES QUT OF RANGE, DUPLICATED VALUES,
AND VALUES WITHIN EPS OF aNY INTEGRATION STATION,

AN INTEGER GOVERNING THE DUTPUT OF THIS PROGRAM,

THE NUMBER OF Ya.VALUES,

THE OUTPUT VALUE OF THE INTEGRAL

. ALL THE INPUT VARIABLES AKE RETURNED ‘

THE XeVALUES ARE COMPLETELY UNRESBTRICTED, RUT THE CORRECTIONS WILL
NOT NECESSARILY RE DONE CORRECTLY IN aLL CASES,

Conse s SPECIFICATION STATEMENTS

DOURLE PRECISION ETa, S5UM, PI, TD , STHET,

INTEGER OQUTR, Qut, W

LOGICAL CONTY, CONTH _
DIMENSTION ETA(JJIMAX), STHETArJJIMAX), Fe¢JJRY, X¢ND), YeND)
DIMENSION FT(yde FUNTY)

FEQUIVALENCE (YTEMP, YDUM)

c
c
C
C
C
c
c
C
C
c
c
c
¢
C
C
C
C
¢
C
€
C
C
€
C
[
C
C
c
C
C
C



86

DATA PI /3, 141592653589793 no,
o DATA EPS /| EaS/
c
Coessadd, JIJR, AND JIMaX MUST LINE UP PROPERLY, IF THEY DO NOT THE
Lusssa PROGRAM WILL WRITE & MESSAGE TO THaY EFFECT AND HALT EXECUTION'
¢

IF(MOD(JIMaX+1, JIR#1) ,NE, 0) GO TD 910

IFCMODCJJR  #4s JJ %4 4NE, 0) GO TO 940

JIimJJel

JRY =({JJR+{)/JJ1

JR2 s{JJIMAX&1) /00

DELTA m PI/DFLOAT(JJY)

SUmep

oUTe DUTR

c .
c .

PO 50 J=i,JJ

JimJwJRY

JemdwJR2 o

SUMzZBRUM+STHETALJ2)%F(JY1)
€0 CONTINUE

VALU ¢ DELTAwSUM

€.
CassssIF THERE DISCONTINUITIES, TRANSFER TO 200,

IF(ND,GT,0) GO Tn 200
60 NLEFTmg

IFCOUT LT, 1) RETURN
WRITE (wWpidVALU , JJ
IFCOUT LT, 2) RETURN
IFI(ND LEQ. 0) GO TO 70
WRITE (W, 2}
WRITE(W,3) X

1 IF¢OUT,LT,3) RETURN

HEITE(Haa)
00 7% g=1,JJ
JiaJ»JR]
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JeaJwJRE
75 WRITE (W,5) ETACJI2), F(JY1)
RETURN

c..--—-m..-----O-.---_u.-n-*vﬂ-ﬂ------F..ﬂﬂ_-.-.Q.,--ﬂ“_-ﬂ'-.------Q---.----.p---ﬂ-.

200 NLEFT » ND

c . “

CesessPRIDR TO CORRECTING FOR DISCONTINUITIES IN SLOPE AND VALUE THE
Coaeo e EXTRANEODUS POINTS ARE ELIMINATED FROM CONSIDERATION, a TRANSFER
ConeeeBaCK TO &0 WILL QCCUR IF TWERE ARE NO REAL DISCDNTINUITIES -
e

c : .

Covsa e ARRANGING X IN Y IN DESCENDING ORDER

¢

, DC 210 Nsl,ND
210 Y(N)m X(N)
. DU 220 NHIQNO
0O 220 Juh,ND
IFCY N}, GE.?(J)JGO To 22¢
YTEMP-Y(JJ
YCJ)mY (N}
. Y(NY=YTEMP
220 CONTINUE
' IF(NLEFT EG,1)60 TO 300

LMINgt
) LMAxaNDed
c o :
CoeenoREPEATED VALUES ARE ELIMINATED NEXT
c .

230 DD 240 LuLMIN,LMAX
S IF(ABSIY(LIPY(L+{)).LT,EPSIGO TO »50
240 CONTINUE
G0 TO 260
250  CALL CRUNCH (Yol oLMaAX)
‘ IF(L.GT,LMAX) a0 TO 260
LMINgL
G0 TO 230 :
260  NLEFT & |MaXsy
300  CONTINUE
C
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ConvneTOO SMALL YmVALUES ARE E| IMINATED NEXT
¢

YDUMR EPSel,

pl %10 =i, NLEFT

IFC Y(L).LT.YOUMY GO TO 320
310  CONTINUE

GO TO 330
320 NLEFTELm{

IF (NLEFT EQ,0) GO TO é0
330  IFCYCNLEFT)«GT,=YpUm) GO TO 60
400  IF(NLEFY, EG, 1) Gp To 500

LMAXENLEF Ty

YOUMg=YDUM

c
.y esssTO0 LARGE Y2VALUES ARE ELIMINATED NEXT

o

410 IFCYeL)Y,LE,YOUM) GO YO 440
Call CRUNGCH{Y,1,LMaX)
GO TO 414

440 NLEFT & LMAXel

S00  LMINEg

e
CosvesYmVALUES NEARLY COINCINENT WITH INTEGRATION STATIONS 4ARE ELIMINATEDN NEXT

DO 530 JaJRZ2,JIMAX,JR2
€S = ETACJ)
p0 S10 L=LMIN, NLEFT
IF(ABS¢y(L)=ES8Y,LT, EPSY 6O TO 520
510 CONTINUE :
60 TQ S3p
520 Call CRUNCH ¢Ysly NLEFT)
IF(NLEFT,6G,0)60 TO &0
IF¢L,GT NLEFTIGD Tp S40
LMIN & L
530 CONTINUE

¢

c...Q.AT THIS POINT all THF EXTRANEQUS DISCONTINUITIES HAVE AEEN
Ceose o ELIMINATED AND THERE ARE STILL SOME REMAINING, THE REMAINING DISw
ﬂlnquCQNTINUITIEs ARE STORED IN (Y,
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¢

540  KOUNT = ¢
CONT ®  FALSE,
VALUIBYALU
IF(JJ.LT, 4) GO TC 800

€

Cnii_t'AT
Cn.uIT
c!!!!I.IF
cll!olpR
CII.IDIN

c

THIS POINT THE PROGRAM WILL MaKE THE NECESSARY CORRECTIONS,
WILL NOT BE ABLE TO DO THIS RIGMT UNDER CERTAIN CONDITIONS.
THERE ARE DISCONTINUITIES IN TWE FIRST OR LAST TWO yNTERVALS,
MORE THAN ONE DISCONTINUITY IN AN INTERVAL, OR DISCONTINUITIES
ADJACENT INTERVALS, THE CORRECTIONS WILL NOT 8E DONE RIGHT,

ETCL)BETA(IRR)
ET(2)mETA{2*JR?)
ET{3)SETA(3I*JR2)
CORR=zo

CONTim FALSE,
JMAYeS )3

LMYNzy

DO

700 Jml,JMAX

INDEX®(Je3) % JRp
ETCA4)SETACINDEX)

Do

600 L=z LMIN,NLEFT

IFCY(L) ,GY,ET(2)) GO TO &0g
IFEYCL) JGT(ETC3)) GO TO 610

CONTL= FALSE,

G0

TQ 690

600 CONTINUE

650

TG 799

610  INDEX=q
: JP3zJe _
po 620 KeJ,Jp3
KizskxJRY
K23Ke JR2
INDEXSINDEX#] :
2o FUN(INnEx)aFgK1)-STHETA(KEJ

T

= DARCOS(DRLE(Y(L)))

DEs TD/NELTA=BFLOAT(J+1)

D3

B.l. - DE
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CORR = CARR + D2%w2w(FUNC2)=FUN(1)) + D3wx2a(FUN(3)I=FUN(4)) ol
1 * (2,202 » 1,)%(FIINCR)=FUN{3))
CONT = CONT,OR,CONTY
CONT1=® ,TRUE,
KOUNTZKOUNT
IFCKOUNT ,EQuNLEFTIGD TO 790
690 CONTINUE
ET¢1)I=ET(2)
FT(2)BET(3)
FT(SISFTL4)
LMIN=l,
700 CONTINUE
790 VALUaVALU +CORR#DELTA/2,

c”-.--.‘ﬂﬂ."--“---.-”'-'-”-.ﬂ-w-,d--"-'ﬂ--‘---ﬂ---.-----‘-.-.----—--'-‘-.--*--

r

CounesosTHIS IS THE END OF THE COMPUTATION', THE REMAINDER OF THE PROGRAM

Coveeceld OUTPUT,

t

800 IF (OUT LT, 0) RETURN
IF(KOUNT NE _NLEFT)IGO TO 810
IF(CONT). "60° 10 810
1F(JI . L1,4) 80 10 810
IF (OUT, GT,0y 60 10 820
RETURN :

Bio OUT wMAXACOMUT,2)

820 WPITE[N;b) VALUL,VALL,JJ
IF (OUT,LT,2) RETURN
1f tKDUNT EQ NLEFTY GO YO B3g
KOUNT = NL}FT w KOUNT
wRITE(w.?J KOUNT

830 1F ¢, NOT CONT) GO TG 84p
wnzrgzu,ai

840 IF¢JJ6T7,3)G0O TO 850
wRITEcW,q:

8510 WRITE(W,40)
WRITE(W,3) X
WRITF({W,11)
WRITE(W,3) (Y{N) Nl NLEFT)
60 YO 70



£0T -

910

t

>N oW N

END
END
END
END

::I;E (Wy 12) JJs JJR, JIMAX

0

FORMAT (25MOVALUE OF THE INTEGRAL IS ,F1S5,7 , 10X, -
140H THE NUMBER Of INTEGRATION POINTS USED = ,15)

FORMAT (SUHONONE OF THE XmVALUES WERE CONSIDERED DISCONTINUITIES /a
117H THE X VECTOR 18

FORMAT ( &F20,6 )

FORMAT (10MQ ETa » 18X, tHF)
FORMAT ([ Fl2,6, Fi13,6)
FORMAT ¢

L4{MOTHE UNCORRECTED VALUE OF THWE INTEGRAL = bF15,7/
2d4iH THE  CORRECTED VALUE Of THE INTEGRAL = WF15,7/
341 THE NUMBER Of INTEGRATION POINTS WAS = ' 17 )
.FORM]TfZSHOI--NARNINGHO-THERE WERE y IS, -
158w DISCONTINUITIES WWICW COULD NOT BRE CORRECTED FOR, }
FORMAT ( BOMHOmewWARNINGmamTHERE WERE DISCONTINUITIES IN CONTIGUQUSw
{ INTEGRATION INTERVALS )]

FORMAT (100M0»=wWARNING=w=NQ DISCONTINUITIES ARE CORRECTED FOR WHEw

"IN THERE ARE LESS TwaN 4 INTEGRATION POINTS 3

FORMAT (2eHQORIGINAL DISCONTINUITIES )
FORMAT (28WQREDUCED DISCONTINUITIES )

FORMAT (53H0JJS, JJIR, ANn JJMAX ARE NOT PROPERLY RELATED, /-
19w - JJ =, 17/ -
19 JJR =, 17/ -
19w JJMAX 8, 17/ -
{34WOEXECUTION TERMINATED IN INTaRT )

EnD

END ENPD END END END END ENp END  END END END END END  ENR
END END END END END END ENp END END END END END END END
END ENp END END  END ENM END END ENPD ENPN END END  END END
END END END END END END ENp END END END EN END  END  ENRM

V2RJSTART RM7T0S

SURROUTINE CRUNCH (Y, L, LMaX)
DIMENSION Y(1)
DO 10 w = L, | MAX

END
END
END
END
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END
END
END
END

END
END
END
END

Y(K) =

YiKk+1)

LMAX B LMAXY w |

RETURN
Enm

END END
END END
END  END
END  END

END
END
END
END

END
END
END
END

END
END
END

" END

FUNCTION CRICETA,ETAR)

TME FIRST 3 DERIVATIVES W, RLT,
AE2EABS(ETAR)

AE=ARST
Celmt,

IFCAELE,AEQYRETURN
thAE'AE2)I(1 ,"AE2}

C2IsSART (L, ,=7)w(l,92/2,)

ey
RETURN
END
END END
END END
END END

END  END

ETA)

END
END

END

END

END
END

END

END

.FUNCTIDN QeX,Y)

END

END ©

END
END

END
END
END
END

END
END
END
END

END
END
END
END

ETa

END
END
ENB
END

END
END
END
END
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END
END
END
END

END
END
END
END

END
END
END
END

END
END
END
END

ETAZ,

END
END
END
END

END
END
END
END

END
END
END
END

END
END
END
END

END
END
END
END

END
END
END
END

END

"END

END
END

END
ENDP
END
ENR

END
END
END
ENR

e
c.....THIS FUNPTION 15 FOR COMPUTING ACCURATELY THE VALUE OF THE EXPRESw
0, AND ABS(X/Y) 1§

CoenasSION

CovanaMUCH SMALLER THaN 1,

c

SIGN s
G0 10 &

+i,

SORT(Xw42+Yxa2y 4 Y

EVEN WHEN Y

LT

END
END
END
END

END
END
END
END
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ENTRY QMINUS(X,Y)
(
Leves s ENTRY HERE COMPUTES SQRT(Yw®2 w X#%2) & Y FOR THE SAME CONDITIONS,
C

SIGN 3 =),

S IF (v,GE,0,)60 TO 10
IFCARS(X/Y)},6T, L15) 60 TO 10
R (X/y)#*22wSIGN

£

Corsea TAYLORES EXPANSION OF =Y (SQRY({¢Ruw2)~1),

c ,
Qe =YxR/2,%(1, = R/U, w1, = R/2,%¢], = ,8254R)))
RETURN

10 B = SGRYE YeY + SIgNsXaX) ¢ Y
RE TURN
END

ENR END ENP END END END END END END END END ENNn END  END ENR END
END END END END END END END  ENpD ENR END END END END END ENB  END
END END END END ENPD END END ENp END END END END END END  ENPm END
END END END END END END ENR ENp END END END END END  END  END  END
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kwken DELETE ¢£ALLS TO pVRT,QREY,BeFIL, AND GEMFIL FOR OTHMFR THAN *hk kR
kakkk AMES! VERSION OF THE PROGRAM Ak KR
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